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A B S T R A C T

In this article we aim at conceptual reconstruction of the historical background behind RDoC project. It
incorporates some elements that have not heretofore been included in frameworks for psychopathology
research. At the same time, however, RDoC – like any approach to mental illness – must grapple with
longstanding challenges in addressing issues about the roles and relationships of mind, brain, and
patients’ reports in considering the nature of disorder. In this respect, the historical roots of
psychopathology remain as relevant as ever.
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While the US National Institute of Mental Health (NIMH)
Research Domain Criteria project (RDoC) represents an attempt to
foster research that contributes to innovative precision diagnosis
and treatment comparable to other areas of medicine, any new
approach to psychiatric diagnosis must necessarily address issues
that trace back to the very beginnings of psychiatry. Throughout
the nineteenth century, psychiatry began to be identified as an
autonomous medical specialty and to seek scientifically valid
methods for classifying its disorders. For Philippe Pinel, known as
the first psychiatrist, nosology should be based on clinical
presentation (symptoms and clusters of symptoms) [1]. At the
second half of the 19th century, driven by the euphoria of the
search for neuroanatomical causes for neuro-psychiatric diseases,
there was a concentration on the neurobiological basis of
symptoms in psychiatric illness. For authors such as Wilhelm
Griesinger, Carl Wernicke, and Alois Alzheimer, among others,
"mental illnesses were diseases of the brain" as Griesinger
famously stated [2].

Wernicke, while known for his work on aphasias, also
attempted to formulate a general etiopathogenic model for mental
illness. Having discovered that aphasia was associated with a
localized lesion in a region of the brain, he believed that mental
illness could also be determined by abnormalities in certain brain
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regions. He thus created a "functional localistic model" and the
“sejunction hypothesis” – that psychopathological symptoms
originated from interruption (“sejunction”) of associative con-
nections in the brain [3]. In this view, there would be certain brain
areas located in the subcortical, cortical and transcortical regions
that were interconnected, and disruptions in their association
could determine the onset of mental illness. This model was rooted
in the anatomical studies of Theodore Meynert, who had
emphasized the importance of connectional patterns in the
neuropathology of the neurological and psychiatric symptoms [4].

The localizationist effort in psychopathology was comple-
mented and enhanced by Karl Kleist, one of Wernicke's most
prominent disciples, who contributed to the discovery of
neuropathological findings associated with mental symptoms.
At that time, neuropathology was investigated primarily based on
the study of neuropsychological and neuropsychiatric consequen-
ces of cerebral lesions. By adopting this methodology, Kleist
attributed certain locations in the brain to psychiatric symptoms,
symptom groups, and even whole syndromes. He thus designed a
brain-localization map according to an assumption of strict
“localizationism” of all mental functions, analogous to the famous
Brodmann and Von Economo neuroanatomical maps. According to
some authors, Kleist’s localizationism and Meynert-Wernicke’s
connectionism share many similarities to the results obtained with
latest technologies such as fMRI and PET [5].

Thus, these models from psychiatrists of the nineteenth-
century transition argued that there could be a decomposition of
mental symptoms into specific (and traceable) brain areas and
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their associations. However, the difficulty in finding a cause based
on neuroanatomical findings (such as Alzheimer's disease) or
infectious agents (as in syphilis) resulted in an epistemological
crisis in psychiatry that moved the debate away from mechanistic
explanations to clinical phenomenology.

With the marked development of neurosciences, there was a
general tendency to include Psychology and Psychiatry close to the
natural sciences, using exclusively their methods of investigation.
It was in this context that, at the end of the 19th century, an
important debate took place about the position of Psychology and
Psychiatry and the Human Sciences in relation to the scientific
method ("Methodenstreit") [6].

In response to the positivist posture of neuropsychiatry,
another line of thought arose, arguing that the ontology (object)
and epistemology (method) of the human sciences differ from
those of the natural sciences. Among the authors who defended
this view was the sociologist Max Weber, according to whom
sociology needed a hybrid approach that was between the
humanities and the natural sciences [6] Karl Jaspers followed a
similar view, applied to psychiatry. According to him, it was
necessary to reconnect psychiatric reality with the human sciences
[7]. Jaspers argued also for determination of a scientific method for
the collection and systematization of psychiatric signs and
symptoms (phenomenology). Emil Kraepelin, Kurt Schneider,
and Eugen Bleuler aspired essentially to the same direction:
Diagnosis, prognosis, and treatment were based on the clinical
presentation of the patients. Yet Kraepelin is also assumed to have
been involved into the progress of the neuro-psychiatry, especially
with the Nissl-Alzheimer tradition [1,8].

Psychiatric classification became even more indeterminate
during the decades of psychodynamic theory, finally re-emerging
as a significant issue in the 1970s due to concerns about reliability
and validity. A group of researchers from Washington University in
St. Louis, recognizing the need to create rigorous diagnoses for
research, proposed in 1972 a set of criteria for defining disorders
(the so-called “Feighner Criteria”) that included clinical descrip-
tion, follow-up studies, and delimitation from other disorders,
family history, and laboratory studies. [9,2]. This group repre-
sented the new wave of so-called “neo-Kraepelinian” approaches
to diagnosis, in recognition of Kraepelin’s seminal ideas that the
definition of a diagnostic category should take into account criteria
related to clinical presentation and also to neurobiological
findings. This work culminated in the 1978 paper by Spitzer,
Endicott, and Robins promulgating the “Research Diagnostic
Criteria” (RDC), expanding the set of diagnoses and introducing
a more evidence-based and atheoretical view of psychiatry that
served as the precursor to the DSM-III architecture [10].

The development of DSM-III has also been attributed to other
indirect influences [11]. In his 1959 paper Carl Gustav Hempel [12]
stressed that the two major requirements for a scientific
classification are the (i) use of scientific vocabulary (descriptive
terms and/or theoretical terms); and (ii) use of operational criteria.
Although neither Hempel nor other positivists are mentioned,
DSM-III is generally considered to follow a neopositivist style
[13,14]. Hempel's influence on the elaboration of the ICD was
acknowledged by Erwin Stengel, who was commissioned by WHO
to make recommendations for a classification that would be most
widely acceptable. Stengel wrote a paper in this regard in which he
openly cited the contributions of Hempel [15]. Another author who
is sometimes overlooked, but who played a key role in building the
ICD-8 mental disorders section and its glossary, was Aubrey Lewis.
His writings influenced the introduction of a descriptive-symptom
based classification [16]

Given the advances in neuroscience and behavioral science in
the period following the release of the DSM-IV, there was
widespread anticipation that the DSM-5 would be based more
rg/10.1016/j.eurpsy.2018.11.007 Published online by Cambridge University Press
strongly upon neurobiological criteria. To this end, an extensive
series of scientific conferences was held to provide a scientific basis
for the subsequent DSM revision process. In the event, however, in
spite of some refinements of various criteria and alterations in
some diagnoses, the document released as the DSM-5 was
generally considered to be mildly evolutionary rather than
radically divergent.

During this same period, staff at the NIMH also evaluated
diagnostic studies emerging from multiple laboratories. Data from
neuroimaging, genomics, behavioral science, and other fields
increasingly indicated that the results generally failed to align with
DSM diagnoses. Perturbations in the same neural systems
(associated with fear, reward, cognitive processes, etc.) could be
observed across multiple disorders, while not all patients in a given
diagnostic category evinced the same response patterns. In other
words, DSM categories represented heterogeneous syndromes
rather than specific disease entities [17,18]. The data suggested that
more tractable topics for study appeared to be particular aspects of
behavioral, cognitive, or affective functioning that could increas-
ingly be tied to particular neural systems, as suggested by basic
behavioral and cognitive neuroscience studies with animal models
or healthy human subjects.

One result of this perspective was a call in NIMH’s 2008
strategic plan for new ways of studying mental illness based on
dimensions of observable behavior and neurobiological measures,
eventuating in the RDoC initiative. The intent was not to
promulgate a new set of clinical categories that would serve as
an alternative nosology to the DSM or the ICD (even on a test basis,
as with the Research Diagnostic Criteria of the 1970s [10]. Rather,
RDoC represents a framework for psychopathology research,
proposing independent variables in experimental designs orga-
nized around functional constructs (e.g., fear, working memory,
social withdrawal) rather than traditional categories such as
schizophrenia or depression.

The framework was developed in a series of workshops and is
comprised of major domains of functioning (e.g., reward systems,
cognition), each with several subordinate functional constructs
(e.g., attention and perception within cognition); the constructs
are measured across multiple units of analysis, including circuit
activity, behavior, and self-reports. [19] The framework is intended
to be updated continually on the basis of new data, as reflected by
recent revisions to multiple domains. [20].

The scientific approach for RDoC concords with the intellectual
legacy of several aspects of classical neuropsychiatry, which is not
surprising since any account of abnormal behavior must address
issues regarding mind-brain relationships and how psychopathol-
ogy is viewed and defined. For instance, there is a clear echo of the
Meynert-Wernicke approach in the RDoC emphasis on circuit
activity as a primary locus of dysregulated brain activity related to
psychopathology. Further, several contemporary literatures have
focused on particular brain areas per se (such as the basolateral
nuclei of the amygdala or particular areas of the prefrontal cortex),
reflecting Kleist’s influence. One distinction from these historical
views, however, is that RDoC adopts an integrative approach that
places equal weight on behavioral and physiological measures so
as to study relationships among the various units of analysis, rather
than pursuing a purely reductionistic goal [21,22].

Further, it must always be borne in mind that symptoms are
what bring patients to the clinic, and what they want ameliorated
by treatment. So, the formulations of later phenomenologists such
as Jaspers are also highly pertinent. However, RDoC departs from
these classical authors in how symptoms are regarded – not merely
as presenting complaints that partially index a broad syndromal
illness, but as likely abnormalities in particular functions that
(ideally) can be measured in terms of the extent of divergence from
normal.
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As this statement implies, another major characteristic of RDoC
concerns its emphasis on a dimensional approach to cognitive and
motivational functions – not simply as an index of disorder
severity, but to characterize the entire range of functioning, from
normal to abnormal, on a population basis. The psychopathology
that the alienists of the nineteenth century observed was so
extreme that it was natural to infer diseases that were entirely
distinct from normality. In contrast, contemporary research
suggests that much psychopathology (such as internalizing and
externalizing) can be placed along a continuum that ranges from
marked abnormality to near-seamless overlaps with normal-range
functioning; further, the Dutch psychiatrist Jim van Os has
provided data along the same lines with respect to psychotic
disorder [22]. RDoC eschews disorder definitions altogether,
focusing instead on data that can support data-driven revisions
to future versions of the DSM and the ICD that include quantitative,
empirically-based cutpoints for disorders.

Befitting a research framework intended to promote new ideas
and evolve continually, RDoC comprises a set of desiderata rather
than prescriptive requirements – as reflected in a wide variety of
research and comments. For instance, most studies explore RDoC
constructs in the context of traditional disorder categories, and the
relationship of categories or taxons to dimensions continues to be a
matter for debate [23]. Comments regarding the RDoC framework
also vary: While (as noted above) the majority of papers
elaborating the RDoC framework emphasize the integration of
multiple measures in analysis [19], other articles have a somewhat
more reductionistic perspective [24,25] (although the latter can be
read as an entreaty to include biological measures in etiology and
diagnosis given the long history and continued prevalence of
mentalistic concepts in psychiatry). Finally, any approach that
incorporates laboratory tasks devised to measure various behav-
ioral functions must address oft-encountered problems of modest
reliability and convergent validity [25,26]; while passive monitor-
ing, enhanced attention to inter- individual variability in task
design, and computational phenotyping offer promising ways
forward, measurement hurdles must be overcome to accelerate
progress in precision diagnosis and treatment trials.

In conclusion, RDoC represents a blend of the old and the new.
The project incorporates some elements that have not heretofore
been included in frameworks for psychopathology research. At the
same time, however, RDoC – like any approach to mental illness –

must grapple with longstanding challenges in addressing issues
about the roles and relationships of mind, brain, and patients’
reports in considering the nature of disorder. In this respect, the
historical roots of psychopathology remain as relevant as ever.
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