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• Patients may receive multiple diagnoses

• Diagnoses provide modest information about prognosis

• Treatment is trial-and-error 

• Distress is a major symptom, but varies from day-to-day and can be 
situationally-dependent

Why RDoC? Patient/Family Problems with Diagnosis
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• Current diagnostic systems remain based on clinical symptoms and signs
• Reliability, at the expense of validity
• Broad syndromes: heterogeneity, co-morbidity, NOS diagnoses
• Disorders are treated as distinct categories; “healthy-sick” dichotomy
• Failure to establish biomarkers
• Diluted treatment effects

Why RDoC? Scientific Problems with Diagnoses 
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• PROBLEM: Diagnostic categories 
have driven the entire research & 
clinical systems (grant review, 
journals, trials, regulatory approvals)



Why RDoC? Treatment Discovery
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“On average, a marketed psychiatric drug is efficacious in approximately 
half of the patients who take it. One reason for this low response rate is 

the artificial grouping of heterogeneous syndromes with different 
pathophysiological mechanisms into one disorder.”

Wong, Int J Neuropsychopharmacol. 2010 



Why RDoC? Scientific Problems with Diagnoses 
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• RDoC is not intended to curate a comprehensive set of clinical features that encompass the many symptoms and signs for which individuals may 
seek treatment; 

• rather, the aim is to encourage psychopathology research that frames hypotheses in terms of neurobehavioral constructs rather than groupings 
based on predetermined diagnostic criteria.

• In other words, RDoC is intended to generate a literature that can (among other goals) inform future versions of diagnostic systems rather than 
create an alternative clinical manual. 

• RDoC is sometimes described as an alternative to existing diagnostic systems, but such framing erroneously implies a shared scope and purpose. 

• RDoC is narrower in scope than diagnostic systems and serves a specific research purpose. Such research yields novel ways of stratifying, classifying, 
and clustering psychopathology, and the validity of these can be tested by examining their ability to predict prognosis or treatment response (thus 
crossing paths with the purpose of diagnosis); 

• however, further work would be needed to develop diagnoses informed by these novel characterizations.

• RDoC domains and constructs, in and of themselves, do not necessarily define valid clinical entities for the purposes of clinician communication, drug 
development, or regulatory processes but the framework serves as a roadmap via which translational behavioral neuroscience   
research may converge with diagnostic practice. 

How Does RDOC Relate to Diagnostic Systems?
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Changing the conversation about 
how research on mental 
disorders is done

• Diagnosis-agnostic

• Neurobehavioral domains with 
foundations in basic science

• Integrative measurement 
approaches

• Incorporating environmental 
impacts and developmental 
processes

Research Domain Criteria (RDoC)
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• Long-term goal: Move away from one-size-fits-all diagnoses (heterogeneity, 
comorbidity) toward dimensional, transdiagnostic mechanisms

• Strategic principles:
1) Invert the usual clinical paradigm: Psychopathology as deviations from normal 

processes, rather than starting with disease state definitions (direct translation)

2) Normal-to-abnormal dimensions: Study transitions to psychopathology across time 
and inform early intervention

3) Data-driven functional constructs jointly defined by behavior/cognition and 
implementing neural circuit or system (address mind-body problems)

4) Computational neuroscience approaches for deriving functional constructs and 
clinical phenotypes 

Toward Precision Diagnosis, Treatment, and Prevention

9



• Understanding: Shift the discovery paradigm toward diagnostic constructs 
based on relationships among neural systems, behavior/cognition, and 
symptoms

• Diagnosis and treatment: Away from broad syndromal treatments to 
specific, mechanism-based interventions

• Preempting disorder: From symptom management to prevention based on 
quantitative measures of functional and neurodevelopmental trajectories 

• Future research to support clinical service: Computational neuroscience and 
big data for models of brain-behavior relationships and classification 
algorithms for precision interventions

Toward Precision Diagnosis, Treatment, and Prevention
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Dimensionality: Quantitative Traits and Research Designs
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Nature Rev. Genet. 10, 872-878 (2009)



RDoC Status Update: Funding Opportunity Announcements
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

#1 #2 #3 #4 #5

Temp Secondary Data Analysis to Explore NIMH Research Domain Criteria (R03)

Temp

Using the RDoC approach 
to Understand Psychosis 

(R21, R01)

Development and Optimization of Tasks and Measures for Functional 
Domains of Behavior (R01)

Row 5
Computational Approaches for Validating Dimensional Constructs of 

Relevance to Psychopathology (R01)

Computationally-Defined Behaviors in Psychiatry (R21)

Row 7
Identification of Positive Valence System 

Related Targets for Novel Suicide 
Prevention Approaches (R21, R01)

Dimensional Approaches to Research Classification in Psychiatric Disorders (R01) 

Advancing Eating Disorders Research 
through Dimensional Studies of Biology 
and Behavior (R01)



RDoC Status Update: Funding Opportunity Announcements
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https://www.nimh.nih.gov/research/research-funded-by-nimh/rdoc/rdoc-funding-opportunities



Paradigm Shift
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“We can see the field rapidly changing concepts and 
methods but we cannot yet see the eventual 
reformulation of nosology and clinical application. 
We hope the modest change associated with title will 
make clear that we embrace advancing knowledge 
within and across current diagnostic boundaries.”



The RDoC Approach: Trans-Diagnostic Example
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Kernbach JM, et al., 2018, Transl Psychiatry. PMCID: PMC6050263.

• Autism Spectrum 
Disorder (ASD)

• Attention-
Deficit/Hyperactivity 
Disorder (ADHD)

• Healthy comparison 
participants

• Derived factors 
based on 
connectivity 
properties



None of the 
connectivity 
properties were 
specific to one of 
the study groups

The RDoC Approach: Trans-Diagnostic Example

16 Kernbach JM, et al., 2018, Transl Psychiatry. PMCID: PMC6050263.



17 Goldstein-Piekarski, et al., Transl. Psychiatry, 2018

Without connectivity measure: 
Predictive accuracy = 61%

With connectivity measure:
Predictive accuracy = 82%

The RDoC Approach: Dissecting Heterogeneity within a Diagnosis



Novel Treatment Indications
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The question is not: Will RDoC give us useful information compared to a clinical syndrome 
approach?

The question is: What kinds of analyses and tests will provide
1. Precision assessment across the full range of pathology,
2. Prescriptive assignment to treatment based on valid case formulation, and  
3. Preventive interventions targeting early vulnerability mechanisms?

The Next Decade of RDoC
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The Next Decade of RDoC: NIH All of Us Research Program
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https://allofus.nih.gov/



The Next Decade of RDoC
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https://wellcomeleap.org/mcpsych/



Goal: This concept aims to encourage research using novel behavioral measures to foster a 
new generation of clinical signatures, leading toward precision assessment, prognosis, and 
treatment of mental disorders. The initial focus will be to (1) develop or optimize 
behavioral tasks that measure individual differences and demonstrate added utility for 
clinical prediction when combined with standard clinical diagnosis; and (2) form a data 
infrastructure that can support computational approaches to build tools for clinical 
decision making. This research will involve one or more longitudinal cohorts established 
either through new data collection or by leveraging extant cohorts that have appropriate 
data structures.

Full text of concept can be found at: https://www.nimh.nih.gov/funding/grant-writing-and-
application-process/concept-clearances/2022/individually-measured-phenotypes-to-
advance-computational-translation-impact 

Individually Measured Phenotypes to Advance Computational Translation (IMPACT)
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https://www.nimh.nih.gov/funding/grant-writing-and-application-process/concept-clearances/2022/individually-measured-phenotypes-to-advance-computational-translation-impact
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Thank you

www.nimh.nih.gov/rdoc

Twitter: @NIMH_RDoC
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