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In a few weeks, the APA will release its new 
edition of the DSM. ... 

Symptom-based diagnosis, once common in 
other areas of medicine, has been largely 
replaced in the past half century as we have 
understood that symptoms alone rarely indicate 
the best choice of treatment. ... 

Patients with mental disorders deserve 
better. ... Going forward, we will be supporting 
research projects that look across current 
categories – or sub-divide current categories –
to begin to develop a better system. 

https://www.nimh.nih.gov/about/directors/thomas-insel/blog/2013/transforming-diagnosis.shtml
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(Useful) Syndrome Soup

Regier, D. A. et al (2013). DSM-5 field trials in the United States and Canada, Part II: test-retest reliability of selected categorical diagnoses. AJP, 170(1), 59-70.
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What is RDoC?

• Structure for research
– Multidimensional & continuous
– Rooted in neurobiology (gene -> behavior)

• Explicitly dynamic
– E.g. Addition of motor domain

• Anticipates precision medicine



www.mghcme.org

What RDoC is Not

• Comprehensive
– Does not attempt to cover all conditions
– (Required link between condition and biology)
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What RDoC is Not

• Comprehensive
– Does not attempt to cover all conditions
– (Required link between condition and biology)

• Clinical / policy
– Not used for allocation / illness definition

• Threshold setting
– Hopes to move to threshold model but not 

inherent
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“  Develop, for research purposes, new ways of 
classifying mental disorders based on dimensions of 
observable behavior and neurobiological measures” 
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RDoC Origin

2008: NIMH Strategic Plan – Strategy 1.4
– Initiate a process for bringing together experts in clinical and basic 

sciences to jointly identify the fundamental behavioral components that 
may span multiple disorders (e.g., executive functioning, affect 
regulation, person perception) and that are more amenable to 
neuroscience approaches.

– Determine the full range of variation, from normal to abnormal, among 
the fundamental components to improve understanding of what is 
typical versus pathological.

– Develop reliable and valid measures of these fundamental components 
of mental disorders for use in basic studies and in more clinical settings.

– Integrate the fundamental genetic, neurobiological, behavioral, 
environmental, and experiential components that comprise these 
mental disorders.
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RDoC Origin

2008: NIMH Strategic Plan – Strategy 1.4
2010: Named RDoC

Research Domain Criteria (RDoC): Toward a 
New Classification Framework for Research 

on Mental Disorders

Current versions of the DSM and ICD have facilitated reliable clinical diagnosis and 
research. However, problems have increasingly been documented over the past several 
years, both in clinical and research arenas (e.g., 1, 2). Diagnostic categories based on 
clinical consensus fail to align with findings emerging from clinical neuroscience and 
genetics. The boundaries of these categories have not been predictive of treatment re-
sponse. And, perhaps most important, these categories, based upon presenting signs 
and symptoms, may not capture fundamental underlying mechanisms of dysfunction. 
One consequence has been to slow the development of new treatments targeted to un-
derlying pathophysiological mechanisms.

History shows that predictable problems arise with early, descriptive diagnostic sys-
tems designed without an accurate understanding of pathophysiology. Throughout 
medicine, disorders once considered unitary based on clinical presentation have been 
shown to be heterogeneous by laboratory tests—e.g., destruction of islet cells versus 
insulin resistance in distinct forms of diabetes mel-
litus. From infectious diseases to subtypes of can-
cer, we routinely use biomarkers to direct distinct 
treatments. Conversely, history also shows that syn-
dromes appearing clinically distinct may result from 
the same etiology, as in the diverse clinical presenta-
tions following syphilis or a range of streptococcus-
related disorders.

While the potential advantages of a neuroscience-
based approach to psychiatric classification are 
widely appreciated (3), no consensus exists about 
how to achieve this goal. The problem is not new. Four decades ago, Robins and Guze 
suggested five criteria for validating diagnosis (clinical description, laboratory tests, de-
limitation, follow-up studies, and family data), where the goal was specifying prognosis 
(4). Reminiscent of the rationale for developing the Research Diagnostic Criteria in the 
1970s that led to the innovative DSM-III for clinical use, the question now becomes one 
of when and how to build a long-term framework for research that can yield classifica-
tion based on discoveries in genomics and neuroscience as well as clinical observation, 
with a goal of improving treatment outcomes. As the major federal research agency 
funding mental health research in the United States, the National Institute of Mental 
Health (NIMH) believes the time has arrived to begin moving in such a new direction.

The NIMH is launching the Research Domain Criteria (RDoC) project to create a 
framework for research on pathophysiology, especially for genomics and neuroscience, 
which ultimately will inform future classification schemes. The RDoC project is intend-
ed to be the next step in a long journey, one that continues the process begun in the 
1970s of ensuring diagnosis that has both reliability and validity. While the focus of this 
journey over the past 30 years has been on refinements in clinically based classification, 
the time has come to lay the groundwork for the next step in this process: incorporat-
ing data on pathophysiology in ways that eventually will help identify new targets for 
treatment development, detect subgroups for treatment selection, and provide a better 
match between research findings and clinical decision making.

Commentary

748 ajp.psychiatryonline.org Am J Psychiatry 167:7, July 2010

This article is featured in this month’s AJP Audio.

“Our expectation . . .  
is that identifying 

syndromes based on 
pathophysiology will 
eventually be able to 
improve outcomes.”

Insel T, Cuthbert B, Garvey M, et al. AJP. 2010;167:748-751.
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2008: NIMH Strategic Plan – Strategy 1.4
2010: Named RDoC
2010-2012: Committee process

Developing Constructs for Psychopathology Research:
Research Domain Criteria

Charles A. Sanislow
Wesleyan University

Daniel S. Pine, Kevin J. Quinn, Michael J. Kozak,
Marjorie A. Garvey, Robert K. Heinssen,

Philip Sung-En Wang, and Bruce N. Cuthbert
National Institute of Mental Health, Bethesda, Maryland

There exists a divide between findings from integrative neuroscience and clinical research focused on
mechanisms of psychopathology. Specifically, a clear correspondence does not emerge between clusters
of complex clinical symptoms and dysregulated neurobiological systems, with many apparent redun-
dancies. For instance, many mental disorders involve multiple disruptions in putative mechanistic factors
(e.g., excessive fear, deficient impulse control), and different disrupted mechanisms appear to play major
roles in many disorders. The Research Domain Criteria (RDoC) framework is a heuristic to facilitate the
incorporation of behavioral neuroscience in the study of psychopathology. Such integration might be
achieved by shifting the central research focus of the field away from clinical description to more
squarely examine aberrant mechanisms. RDoC first aims to identify reliable and valid psychological and
biological mechanisms and their disruptions, with an eventual goal of understanding how anomalies in
these mechanisms drive psychiatric symptoms. This approach will require new methods to ascertain
samples, relying on hypothesized psychopathological mechanisms to define experimental groups instead
of traditional diagnostic categories. RDoC, by design, uncouples research efforts from clinically familiar
categories to focus directly on fundamental mechanisms of psychopathology. RDoC proposes a matrix
of domains and levels of analyses and invites the field to test and refine the framework. If RDoC is
successful, the domains will ultimately relate to familiar psychopathologies in ways that promote new
knowledge regarding etiology and more efficient development of new preventive and treatment inter-
ventions.

Keywords: RDoC, psychopathology research constructs, research diagnoses

Currently, the predominant approaches to the classification of
psychopathology include the Diagnostic and Statistical Manual of
Mental Disorders (4th ed., text rev.; DSM–IV–TR; American Psy-
chiatric Association, 2000) and the International Classification of
Diseases (10th ed.; ICD-10; World Health Organization, 2007).
These nosologies are in the process of revision, and the anticipated
revision of the DSM is of central consideration in this special
section of the Journal of Abnormal Psychology. Both the DSM and
the ICD grew out of a tradition that utilized a clinical consensus

approach informed largely by clinical observation, clustering of
symptoms, the course of the disorder, and other related indices.
Successive editions of diagnostic manuals based on these ap-
proaches have increasingly considered empirical studies, leading
to substantial improvements in the diagnostic constructs in more
recent revisions. However, aspects of the original diagnoses limit
their utility when trying to integrate clinically oriented findings
with research based in behavioral neuroscience. Here, we describe
a new effort stemming from the recently published National In-
stitute of Mental Health Strategic Plan1 (National Institute of
Mental Health [NIMH], 2008), designed to provide a framework to
integrate modern neuroscience and psychopathology research.

Background

Current conceptions of mental disorders have long roots in
Western cultural history. The concept of melancholia, for example,
goes back thousands of years to a time when the idea of four bodily
humors prevailed. Notions about psychosis are more recent but
still over a century old, with lineage from the distinction between
schizophrenia and manic–depressive illness described by Kraepe-
lin (1896/1987) and Bleuler (1911/1950). These fundamental out-
looks on mental disorder are reflected in current psychiatric no-

1 For the full text of the plan, see http://www.nimh.nih.gov/about/
strategic-planning-reports/index.shtml

This article was published Online First October 11, 2010.
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RDoC Origin

2008: NIMH Strategic Plan – Strategy 1.4
2010: Named RDoC
2010-2012: Committee process

1. Clinical and basic evidence of valid behavioral function
2. Evidence that a neural circuit implements the function



www.mghcme.org

RDoC Origin

2008: NIMH Strategic Plan – Strategy 1.4
2010: Named RDoC
2010-2012: Committee process
2012: Release concept matrix (v1)
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Introduction

lthough many important discoveries have
been made in the study of cognition, neuroscience, and
mental illness, there is growing frustration with the rate
of translation of these efforts into understanding of eti-
ological foundations and new treatments. One important
contributing factor to the slow rate of progress is the
widespread reliance of research projects on categorical,
symptom-based diagnostic systems such as the
Diagnostic and Statistical Manual of Mental Disorders
(DSM) and the International Classification of Diseases
(ICD). Although these systems have contributed greatly
to the reliability of psychiatric diagnoses made for
research and clinical purposes, their categories and cri-
teria were formulated before modern neuroscience, and
the validity of the diagnoses is accordingly questionable.
Progress toward understanding and treating mental ill-
ness has been hindered by the scientific focus on diag-
noses that do not reflect the organization of neural cir-
cuits and their associated behaviors. For cognitive
processes, as with other areas of research on mental dis-
orders, burgeoning knowledge about fundamental pro-
grams of behavior, and their implementing neurobio-
logical circuitry, mandates a shift in thinking about the
classification of psychiatric disorders.

S t a t e  o f  t h e  a r t

Copyright © 2012 LLS SAS.  All rights reserved www.dialogues-cns.org

Research Domain Criteria: cognitive systems,
neural circuits, and dimensions of behavior
Sarah E. Morris, PhD; Bruce N. Cuthbert, PhD

A

Keywords: psychiatric diagnosis; comorbidity; cognition; RDoC 

Author affiliations: National Institute of Mental Health, Bethesda, Maryland,
USA

Address for correspondence: Sarah Morris, PhD, National Institute of Mental
Health, 6001 Executive Blvd, Room 7107, MSC 9625, Bethesda, MD 20892-9625,
USA
(e-mail: sarah.morris@nih.gov)

Current diagnostic systems for mental disorders were
established before the tools of neuroscience were avail-
able, and although they have improved the reliability of
psychiatric classification, progress toward the discovery of
disease etiologies and novel approaches to treatment and
prevention may benefit from alternative conceptualiza-
tions of mental disorders. The Research Domain Criteria
(RDoC) initiative is the centerpiece of NIMH’s effort to
achieve its strategic goal of developing new methods to
classify mental disorders for research purposes. The RDoC
matrix provides a research framework that encourages
investigators to reorient their research perspective by tak-
ing a dimensional approach to the study of the genetic,
neural, and behavioral features of mental disorders.
RDoC’s integrative approach includes cognition along with
social processes, arousal/regulatory systems, and negative
and positive valence systems as the major domains,
because these neurobehavioral systems have all evolved
to serve the motivational and adaptive needs of the
organism. With its focus on neural circuits informed by the
growing evidence of the neurodevelopmental nature of
many disorders and its capacity to capture the patterns of
co-occurrence of behaviors and symptoms, the RDoC
approach holds promise to advance our understanding of
the nature of mental disorders.   
© 2012, LLS SAS Dialogues Clin Neurosci. 2012;14:29-37.
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The Matrix

ment that could be used to assess each
construct, and are termed “Units of
Analysis” (there is also a column to
represent various paradigms used to
assess the construct). As noted above,
entries for each cell – as defined by the
intersection of a row (dimension) and
a column (Unit of Analysis) – were
nominated and vetted by the work-
shop participants. The center column
refers to measurement of particular
brain circuits; the three columns to its
left denote respectively the genes, mol-
ecules, and cells that comprise circuits,
while the columns to the right can be
thought of as various circuit outputs
(behavior, physiological responses,
and verbal reports or clinician-com-
pleted instruments). The latter three
columns include measures that could
be used to assess signs and symptoms
from various self-report or interview-
er-based instruments.

The matrix includes two other di-
mensions that are critical to the RDoC
goal, and should be considered inte-
gral parts of the structure. These two

dimensions, often interacting strongly,
comprise developmental trajectories
and environmental effects (broadly
considered). Most mental illnesses are
now viewed as neurodevelopmental
disorders, and maturation of the ner-
vous system interacts with a wide vari-
ety of external influences beginning at
conception. There has been consider-
able research on multiple risk factors,
in such disparate areas as prenatal in-
fections and early life abuse/neglect,
that can constitute risk for later disor-
ders. However, the current diagnostic
systems do not necessarily promote an
integrative account of developmental
patterns that may differentially lead to
resilience or to disorders, nor a precise
understanding of why a particular in-
sult may lead to different disorders
(e.g., that early life stress represents a
risk variously for depression, post-
traumatic stress disorder (PTSD), or
borderline personality disorder). A
major goal of RDoC is to focus re-
search on relevant systems to docu-
ment the unfolding of trajectories as

they interact with various events – not
only in childhood, but across the life
span.

Some writers have commented that
RDoC embodies a reductionistic ap-
proach that is exclusively focused on
genetics and biomarkers to the exclu-
sion of social influences (e.g., 10). In
fact, as some astute commentators
have observed (e.g., 11), this is not the
case. There is a strong emphasis on
developing a more mechanistic under-
standing of how such factors as life
events and the social environment in-
teract with development to produce a
range of observed outcomes.

As mentioned above, RDoC is a
framework that is designed and in-
tended to both foster and accommo-
date new research findings on a con-
tinual basis. How is this envisioned,
given the current structure of the ma-
trix? The constructs should be re-
garded as particularly promising di-
mensions that could be studied within
the overall experimental scheme, as
vetted by workshop participants for

Figure 1 Research Domain Criteria matrix
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Five Six Domains
Negative Valence
Positive Valence
Cognitive Systems
Social Processes
Arousal/Modulation
Sensorimotor (Jan ’19*)

*https://www.nimh.nih.gov/news/science-
news/2019/sensorimotor-domain-added-to-the-
rdoc-framework.shtml
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Multiple constructs 
per domain

*https://www.nimh.nih.gov/news/science-
news/2019/sensorimotor-domain-added-to-the-
rdoc-framework.shtml
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refers to measurement of particular
brain circuits; the three columns to its
left denote respectively the genes, mol-
ecules, and cells that comprise circuits,
while the columns to the right can be
thought of as various circuit outputs
(behavior, physiological responses,
and verbal reports or clinician-com-
pleted instruments). The latter three
columns include measures that could
be used to assess signs and symptoms
from various self-report or interview-
er-based instruments.

The matrix includes two other di-
mensions that are critical to the RDoC
goal, and should be considered inte-
gral parts of the structure. These two

dimensions, often interacting strongly,
comprise developmental trajectories
and environmental effects (broadly
considered). Most mental illnesses are
now viewed as neurodevelopmental
disorders, and maturation of the ner-
vous system interacts with a wide vari-
ety of external influences beginning at
conception. There has been consider-
able research on multiple risk factors,
in such disparate areas as prenatal in-
fections and early life abuse/neglect,
that can constitute risk for later disor-
ders. However, the current diagnostic
systems do not necessarily promote an
integrative account of developmental
patterns that may differentially lead to
resilience or to disorders, nor a precise
understanding of why a particular in-
sult may lead to different disorders
(e.g., that early life stress represents a
risk variously for depression, post-
traumatic stress disorder (PTSD), or
borderline personality disorder). A
major goal of RDoC is to focus re-
search on relevant systems to docu-
ment the unfolding of trajectories as

they interact with various events – not
only in childhood, but across the life
span.

Some writers have commented that
RDoC embodies a reductionistic ap-
proach that is exclusively focused on
genetics and biomarkers to the exclu-
sion of social influences (e.g., 10). In
fact, as some astute commentators
have observed (e.g., 11), this is not the
case. There is a strong emphasis on
developing a more mechanistic under-
standing of how such factors as life
events and the social environment in-
teract with development to produce a
range of observed outcomes.

As mentioned above, RDoC is a
framework that is designed and in-
tended to both foster and accommo-
date new research findings on a con-
tinual basis. How is this envisioned,
given the current structure of the ma-
trix? The constructs should be re-
garded as particularly promising di-
mensions that could be studied within
the overall experimental scheme, as
vetted by workshop participants for
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Units of Analysis
Genes (May ‘17*)
Molecules
Cells
Circuits
Physiology
Behavior
Self-reports
Paradigms

*https://www.nimh.nih.gov/research/research-
funded-by-nimh/rdoc/update-on-genes-in-the-rdoc-
matrix.shtml
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The Matrix -- Today

https://www.nimh.nih.gov/research/research-
funded-by-nimh/rdoc/constructs/rdoc-matrix.shtml
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RDoC Domains and Constructs

http://tiny.cc/rdocdef
https://www.nimh.nih.gov/research/resear
ch-funded-by-nimh/rdoc/definitions-of-
the-rdoc-domains-and-constructs.shtml

http://tiny.cc/rdocdef
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RDoC Origin

2008: NIMH Strategic Plan
2010: Named RDoC
2010-2012: Committee process
2012: Release concept matrix (v1)
2013: Funding shift
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RDoC Origin

2008: NIMH Strategic Plan
2010: Named RDoC
2010-2012: Committee process
2012: Release concept matrix (v1)
2013: Funding shift
2015: RDoC for more precise medicine
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Building a Valid Nosology
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“Valid” Nosology
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RDoC for a ICD/DSM World

“ 22 y/o male with intentional 
GSW in ctx of breakup and 
new unemployment now s/p 
3wk SICU stay admitted to 
ILOC reporting 6 mo decline in 
mood and self worth, 
increased irritability, social 
isolation (left soccer team and 
lost job), and marked increase 
in EtOH use w/ family Hx of 
suicide and BPAD… ”

F32.2 + F10.221 ???
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Deploying RDoC
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RDoC Validation
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RDoC Biology
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RDoC Stratification of Cognition

Dementia | X2=378.8; p <.000001
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RDoC Stratification of Suicide
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RDoC in Time
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RDoC is …

• Explicitly dynamic
– Addition of motor domain
– Removal of specific genes

• Structure for future research
– Multidimensional & continuous
– Rooted in neurobiology (gene -> behavior)

• Anticipates precision medicine
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