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Abstract 
Traditionally, mental disorders have been identified based on specific symptoms and standardized 

diagnostic systems such as the DSM-5 and ICD-10. However, these symptom-based definitions may 

only partially represent neurobiological and behavioral research findings, which could impede the 

development of targeted treatments. A transdiagnostic approach to mental health research, such as 

the Research Domain Criteria (RDoC) approach, maps resilience and broader aspects of mental health 

to associated components. By investigating mental disorders in a transnosological way, we can better 

understand disease patterns and their distinguishing and common factors, leading to more precise 

prevention and treatment options.  

Therefore, this dissertation focuses on (1) the latent domain structure of the RDoC approach in a 

transnosological sample including healthy controls, (2) its domain associations to disease severity in 

patients with anxiety and depressive disorders, and (3) an overview of the scientific results found 

regarding Positive (PVS) and Negative Valence Systems (NVS) associated with mood and anxiety 

disorders.  

The following main results were found: First, the latent RDoC domain structure for PVS and NVS, 

Cognitive Systems (CS), and Social Processes (SP) could be validated using self-report and behavioral 

measures in a transnosological sample. Second, we found transdiagnostic and disease-specific 

associations between those four domains and disease severity in patients with depressive and anxiety 

disorders. Third, the scoping review showed a sizable amount of RDoC research conducted on PVS and 

NVS in mood and anxiety disorders, with research gaps for both domains and specific conditions. 

In conclusion, the research presented in this dissertation highlights the potential of the 

transnosological RDoC framework approach in improving our understanding of mental disorders. By 

exploring the latent RDoC structure and associations with disease severity and disease-specific and 

transnosological associations for anxiety and depressive disorders, this research provides valuable 

insights into the full spectrum of psychological functioning. Additionally, this dissertation highlights the 

need for further research in this area, identifying both RDoC indicators and research gaps. Overall, this 

dissertation represents an important contribution to the ongoing efforts to improve our understanding 

and the treatment of mental disorders, particularly within the commonly comorbid disease spectrum 

of mood and anxiety disorders. 
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Zusammenfassung (Abstract in the German language) 
Traditionell werden psychische Störungen auf der Grundlage spezifischer Symptome und 

standardisierter Diagnosesysteme wie DSM-5 und ICD-10 diagnostiziert. Diese symptombasierten 

Definitionen entsprechen jedoch nur teilweise den Erkenntnissen der neurobiologischen und 

Verhaltensforschung, was die Entwicklung gezielter Behandlungen behindern kann. Ein 

transdiagnostischer Ansatz zur Erforschung psychischer Gesundheit, wie z. B. der Research Domain 

Criteria (RDoC) Ansatz, ordnet umfassendere Aspekte psychischer Gesundheit, wie z. B. Resilienz, den 

entsprechenden Komponenten zu. Durch die Untersuchung psychischer Störungen aus einer 

transnosologischen Perspektive können wir Krankheitsbilder und ihre gemeinsamen und 

unterscheidenden Faktoren besser verstehen, was zu präziseren Präventions- und 

Behandlungsmöglichkeiten führt. 

Daher konzentriert sich diese Dissertation auf (1) die latente Domänenstruktur des RDoC-Ansatzes in 

einer transnosologischen Stichprobe einschließlich gesunder Kontrollen, (2) die domänenspezifischen 

Assoziationen zur Krankheitsschwere bei Patienten mit Angst- und depressiven Störungen und (3) 

einen Überblick über die wissenschaftlichen Ergebnisse zu Positiven (PVS) und Negativen 

Valenzsystemen (NVS), die mit Affektiven Störungen assoziiert sind. 

Die folgenden Hauptergebnisse wurden gefunden: Erstens konnte die latente RDoC-Domänenstruktur 

für PVS und NVS, Kognitive Systeme (CS) und Soziale Prozesse (SP) anhand von Selbstberichten und 

Verhaltensmessungen in einer transnosologischen Stichprobe validiert werden. Zweitens fanden wir 

transdiagnostische und krankheitsspezifische Assoziationen zwischen diesen vier Domänen und der 

Krankheitsschwere bei Patienten mit Angst- und depressiven Störungen. Drittens zeigte die 

durchgeführte Übersichtsarbeit eine beträchtliche Menge an RDoC-Forschung zu PVS und NVS bei 

affektiven Störungen, mit Forschungslücken für beide Domänen und spezifische Bedingungen. 

Zusammenfassend lässt sich sagen, dass die in dieser Dissertation vorgestellten Forschungsergebnisse 

das Potenzial des transnosologischen RDoC-Konzepts zur Verbesserung unseres Verständnisses 

psychischer Störungen unterstreichen. Durch die Untersuchung der latenten RDoC-Struktur und der 

Assoziationen mit dem Krankheitsschweregrad sowie der krankheitsspezifischen und 

transnosologischen Assoziationen für Angst- und depressive Störungen liefert diese Forschungsarbeit 

wertvolle Einblicke in das gesamte Spektrum psychischer Funktionsweisen. Darüber hinaus zeigt diese 

Dissertation den Bedarf an weiterer Forschung in diesem Bereich auf, indem sie sowohl RDoC-

Indikatoren als auch Forschungslücken identifiziert. Insgesamt stellt diese Dissertation einen wichtigen 

Beitrag zu den laufenden Bemühungen um ein besseres Verständnis und eine bessere Behandlung 

psychischer Störungen dar, insbesondere innerhalb des häufig komorbiden Krankheitsspektrums der 

affektiven Störungen.  
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"The secret of change is to focus all of your energy, not on fighting the old, but on building the new." 

Socrates 

 

 

1. Introduction 
 

Traditionally, mental disorders have been conceptualized as conditions identified by the presence, 

degree, and number of specific symptoms, the level of distress/impairment or dysfunction experienced 

by the individual, and other symptom-based criteria (Aftab & Ryznar, 2021; Klosterkötter, 2016). This 

approach has resulted in the development of standardized diagnostic systems such as the Diagnostic 

and Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association (APA), 2013) and 

the International Classification of Diseases (ICD-10) (World Health Organization (WHO), 2015), which 

offer several benefits such as providing a standardized language and criteria for mental health 

professionals to use in diagnosis. In addition, this standardization level helps ensure that diagnoses are 

consistent across clinicians and settings, which is essential for reliable and valid research findings and 

reliable tests of treatment interventions. On the other hand, current neurobiological and behavioral 

research findings are inadequately represented in many symptom-based definitions, which may lead 

to an underrepresentation of transdiagnostic research on etiology and pathophysiology and ultimately 

impede the development of new and more targeted treatment options (Cuthbert & Insel, 2013). 

Beyond a symptom-based phenomenological psychopathological view of the mental health spectrum, 

one may conceptualize key functions that enable individuals to maintain optimal psychological well-

being. Some of these concepts are being introduced for conceptual purposes in the following. 

Self-regulation is defined as an individual's ability to manage their internal experiences and external 

behaviors effectively (Gross, 2015). Emotion regulation involves managing and regulating one's 

emotions, including recognizing and labeling emotions and using strategies to cope with difficult 

emotions (Gross, 1998; Hu et al., 2014). Another key function is the ability to focus and sustain 

attention, as well as to shift attention in an adaptive fashion (Fan & Posner, 2004). Cognitive flexibility 

means the ability to shift one's thinking and adapt to new situations, including being able to see 

multiple perspectives and consider alternative solutions (Kashdan & Rottenberg, 2010). Stress 

management is the ability to cope with stressors and challenges healthily and adaptively, including 

relaxation techniques, problem-solving skills, and social support (Lazarus & Folkman, 1984; National 

Institute of Mental Health [NIMH], 2023). Finally, social cognition and relational connection refer to 

the ability to establish, build and maintain healthy relationships with others (Adolphs, 2009; Bowlby, 

1982). 
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These core functions contribute partly to the overarching concept of resilience, describing the ability 

of individuals to adapt and recover from adversity, trauma, or significant life stressors. Resilience 

involves a complex interplay between biological, psychological, and social factors. It is not a fixed 

characteristic but rather a dynamic process that can be improved and strengthened over time (Luthar, 

Cicchetti, & Becker, 2000; Southwick & Charney, 2012). 

The lack of integration of current neurobiological and behavioral research findings, together with the 

utility of a dimensional approach that maps resilience and broader aspects of mental health and also 

considers associated components, have led to the integration of a transdiagnostic approach into the 

National Institutes for Mental Health (NIMH) (Insel, 2014) Research Domain Criteria (RDoC) approach, 

which originated from the basis of endophenotypes of mental disorders (Insel & Cuthbert, 2009). 

This dissertation focuses on (1) the latent domain structure of this dimensional research approach 

using RDoC in a transnosological sample including healthy controls and (2) its domain associations to 

disease severity in patients with anxiety and depressive disorders and (3) gives an overview of the 

scientific results found regarding positive and negative valence systems associated with mood and 

anxiety disorders. Why is it important to study transnosological aspects of mental disorders in that 

way? 

First and foremost, mental disorders affect a significant number of people worldwide, with one in every 

eight individuals living with a mental disorder (WHO, 2023). These disorders can impact an individual's 

thinking, emotional regulation, or behavior, resulting in distress or impairment in critical areas of 

functioning. Anxiety and depressive disorders are the most common, and the COVID-19 pandemic has 

increased the number of people experiencing these disorders (WHO, 2022). Effective prevention and 

treatment options exist. However, most people cannot access them (Moitra et al., 2022). Moreover, 

individuals with mental disorders also face stigma, discrimination, and human rights violations (WHO, 

2021). 

Therefore, there is a need to further investigate mental disorders in a transnosological way better to 

understand disease patterns and their distinguishing and common factors. This could result in more 

precise prevention and treatment options in the long run (Insel, 2014). 

One step in this process is to further validate the pervasive phenotypes of mental health and disorders 

postulated by the RDoC approach. We proposed that this can be achieved by using existing and well-

established measures in the form of self-report and behavioral assessments that may already map 

these core domains of psychological functioning in a transnosological way. Existing research has 

focused primarily on the validation of the two domains Positive (PVS) (Khazanov, Ruscio, & Forbes, 

2019; Light, Moran, Zahn-Waxler, & Davidson, 2019; Olino, McMakin, & Forbes, 2018; Tsanas et al., 

2017) and Negative Valence Systems (NVS) (Lee et al., 2017; Paulus et al., 2017; Watson, Stanton, & 
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Clark, 2017). Validation of the other domains, such as Cognitive Systems (CS) and Social Processes (SP), 

has received scant attention so far (Sanislow et al., 2010; Schretlen et al., 2013; Uljarević et al., 2020). 

At this point, whether we could use established assessments to map latent domains from the RDoC 

matrix arose and resulted in the investigation in Paper 1. 

Second, demonstrating how these latent constructs are associated with diagnosis-specific symptom 

burden in a complex disease spectrum such as emotional disorders, where heterogeneity and 

comorbidity is involved, may help infer differences and thus could be helpful in delineating 

mechanisms within these disorders. Specifically, mood and anxiety disorders may serve as prime 

examples of such an approach. 

Mood and anxiety disorders are a group of mental health conditions with a complex phenomenology 

characterized by mood, affect, and emotional regulation disturbances. They include major depressive 

disorder (MDD), dysthymia/persistent depressive disorder (PDD), bipolar disorder I and II (BD), and 

anxiety disorders such as panic disorder (PD), generalized anxiety disorder (GAD), mixed anxiety and 

depressive disorder and phobic anxiety disorders such as agoraphobia (AG), social anxiety/phobia 

(SAD) and specific phobia (SPD). According to the WHO (2017), mood and anxiety disorders are among 

the major contributors to the global disease burden. They affected approximately 8.3% of the total 

global population in 2019 (Global Health Data Exchange (GHDx), 2019). 

A German study by Jacobi et al. (2014) found that mood disorders are highly prevalent and often 

comorbid with other mental health conditions. For example, depression frequently co-occurs with 

anxiety, substance use, and personality disorders. Additionally, research has reported a substantial 

overlap in phenomenology and neurobiological mechanisms among mood and anxiety disorders 

(Kendler, Heath, Martin, & Eaves, 1987; Kendler, Neale, Kessler, Heath, & Eaves, 1992; Watson, 2005). 

These findings suggest that the boundaries between these disorders may not be as clear-cut as 

previously proposed and open up a new field of research to examine similarities and differences from 

an RDoC perspective. 

The lack of specificity in diagnostic categories may present challenges for the treatment of mood and 

anxiety disorders. For instance, medications and psychotherapies that are effective for one mood or 

anxiety disorder may not be as effective for another. Therefore, refining treatments to ultimately 

improve treatment responses in these mental disorders would require a more precise understanding 

of the neurobiological and phenotypic specificity of each disorder. Such an approach may help guide 

the development of more targeted and effective interventions for individuals with mood and anxiety 

disorders. 

A first step in this direction would be to aid in a better understanding of disease-specific as well as 

transdiagnostic differences while reducing the complexity within the individual disease spectrum. 
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Specifically, anxiety and depressive disorder share a common set of dysfunctions (Brown, Chorpita, & 

Barlow, 1998; Clark & Watson, 1991), which has stimulated transdiagnostic research on both disorder 

spectra (e.g., Wei & Roodenrys, 2021). Therefore, in Paper 2, we investigated the relationships and 

differences between the two disorders using the transnosological RDoC domains and their associations 

with diagnosis-specific symptom burden. 

Third, another major issue with symptom-based diagnostic categories, in this case, mood and anxiety 

disorders, is the problem of heterogeneity. For example, two individuals receiving the same diagnosis 

may have very different underlying causes or presentations of symptoms. Specifically, two individuals 

diagnosed with depression may have different experiences of the disorder, and their underlying 

biological and psychological mechanisms may be vastly different. When the neurobiological 

mechanisms responsible for a particular disorder display substantial heterogeneity across patients 

who exhibit minimal or no symptom overlap, it presents a challenge to develop universally effective 

treatments (Cuthbert, 2014). Therefore, it seems essential to supplement diagnostic categories with 

transdiagnostic approaches to refine our understanding of mental disorders. 

Summarizing all the problems of heterogeneity, comorbidity, and the lack of transnosological and 

dimensional research that considers the full range of psychological functioning using all available units 

of analysis (f.e. genes, molecules, circuitry), there was a need for a new research approach that sparked 

the RDoC framework in 2010 (Insel et al., 2010). As more than a decade of RDoC-specific research has 

been conducted using this new approach, there is also a need to collect all the findings in an 

appropriate systematic way. In recent years, this has mostly been done through systematic reviews 

and meta-analyses (e.g., Fettes, Schulze, & Downar, 2017; Janiri et al., 2020) from the perspective of 

only one diagnostic category or one RDoC domain. From our point of view, mood and anxiety disorders 

as a research spectrum were the ideal setting for a scoping review to provide an overview of the RDoC 

research conducted on this topic according to the new guidelines of the approach. With this review in 

Paper 3, we aimed to consolidate diagnosis-specific and transdiagnostic knowledge about these 

mental disorders and identify research gaps to spark future research strategies. 

  



Theoretical Background 

13 

2. Theoretical Background 

2.1 Research Domain Criteria Framework (Insel et al., 2010) 

The Research Domain Criteria (RDoC) framework (see Figure 1) is a research approach developed by 

the NIMH in 2009 to investigate mental disorders in a transdiagnostic approach. The primary goal of 

this framework is to develop new research approaches that can help improve the diagnosis, 

prevention, intervention, and treatment of mental disorders. Therefore, the RDoC approach is not 

intended to replace current diagnostic systems, such as the DSM-5 or ICD-10, but rather to represent 

an alternative approach to understanding the nature of mental health and disorder. 

 

Figure 1. The Research Domain Criteria Framework1 

 

The RDoC framework is centered around six functional domains that examine mental health and 

psychopathology in the context of basic human neuro-behavioral functioning. These domains consist 

of three to six psychological and biological dimensions or constructs explored across the entire 

spectrum of functioning, from normal to abnormal. In order to map these domains and constructs, 

eight different units of analysis are also being considered, including genes, molecules, circuits, 

physiology, behavior, self-report, and paradigms. In addition, techniques like (functional) 

neuroimaging and animal models are utilized to investigate units of analysis such as circuits (e.g., 

emotion-modulated startle, event-related potentials with established source localization). 

 
1 Image source: NIMH website; used with the kind permission of the NIMH; retrieved March 10, 2023 
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Another essential part of this framework is assessing the development of these components across the 

lifespan, as these aspects change and mature during childhood/adolescence and later in life. Various 

environmental factors are also incorporated within the framework, including the physical 

environment, cultural components, and social determinants of health. 

The framework encourages researchers to integrate multiple classes of variables to develop a 

comprehensive understanding of the construct(s) under study and was developed through a series of 

workshops to identify initial concepts for investigation. However, this framework is not a complete or 

fixed compendium of RDoC-related topics. Rather, as new scientific advances are made, it is intended 

to evolve and grow. An evident illustration can be observed in the development process of the six 

domains within the RDoC framework. The first workshop was held in 2010 (NIMH, 2010) on working 

memory. This was followed by workshops on Negative Valence Systems (NIMH, 2011b), Positive 

Valence Systems (NIMH, 2011c), Cognitive Systems (NIMH, 2011a) and later Systems for Social 

Processes (NIMH, 2012b), Arousal and Regulatory Systems (NIMH, 2012a), and the newest domain 

Sensorimotor Systems (NIMH, 2018). There were also readjustments on already developed domains 

and constructs throughout this period, such as the latest update on the analysis unit genes in May 

2017 (NIMH, 2017). 

In summary, the main goal of RDoC is to provide data on basic biological and cognitive processes 

related to mental health and disorder that can then be used to develop mental health screening tools, 

revise diagnostic systems, and inform prevention and treatment interventions. The knowledge gained 

through research based on the RDoC framework is hoped to lead to better outcomes for people with 

mental disorders ultimately. 

 

2.2 The RDoC Matrix 

The RDoC bio-behavioral domains and constructs of mental functions, their units of analysis, and their 

respective elements are structured within a matrix. Because the overarching framework is designed to 

encourage researchers to take a more holistic and interdisciplinary view of mental disorders and to 

focus on identifying the underlying mechanisms that contribute to these disorders, the RDoC matrix is 

intended to be a flexible and dynamic structure, which will be continuously updated, expanded, and 

refined based on the latest research findings. 

Currently, the RDoC matrix is structured into six comprehensive functional domains (latent 

dimensional constructs), each representing an underlying pattern. 
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1. Positive Valence Systems (PVS) (NIMH, 2011c; Walter, Daniels, & Wellan, 2021): This domain 

includes processes related to responses to positive experiences, such as reward and 

motivation. In addition to constructs related to reward and motivation, this domain also 

includes constructs related to the ability to experience pleasure, as well as an individual's 

ability to anticipate reward. Research within this domain aims to identify the underlying neural 

and psychological mechanisms that contribute to positive experiences and the development 

of interventions to enhance positive experiences. Within this domain, the construct of Reward 

Responsiveness encompasses the subconstructs of Reward Anticipation, Initial Response to 

Reward, and Reward Satiation. These subconstructs reflect different aspects of how 

individuals respond to rewards, including their expectations, immediate reactions, and 

changes in motivation over time.  

Another key construct is Reward Learning, which includes the subconstructs of Probabilistic 

and Reinforcement Learning and Reward Prediction Error and Habit-PVS. These subconstructs 

reflect different ways in which individuals learn about rewards, including their ability to 

associate specific outcomes with particular actions and their ability to adjust their expectations 

based on feedback.  

 

Figure 2. RDoC Matrix – Positive Valance Systems2 

  

 
2 RDoC Matrix for PVS filled with examples of the individual units of analysis. Source NIMH website; retrieved March 10, 
2023 
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Finally, the construct of Reward Valuation encompasses the subconstructs of Reward 

(Probability), Delay, and Effort. These subconstructs reflect different aspects of how individuals 

value rewards, including the likelihood of receiving a reward, the amount of time they must 

wait for it, and the level of effort required to obtain it. Collectively, these constructs and 

subconstructs provide a comprehensive structure for understanding the complex processes 

involved in reward processing and decision-making. 

 

2. Negative Valence Systems (NVS) (Korn & Wolf, 2021; NIMH, 2011b): This domain 

predominantly includes processes related to responses to aversive experiences, such as fear 

and anxiety. In addition, this domain also includes constructs related to other negative 

emotions, such as frustration and loss. Research within this domain aims to identify the neural 

and psychological processes that contribute to the development and maintenance of negative 

emotions, as well as potential interventions to regulate these emotions. The domain 

constructs are:  

Acute threat, also known as fear, refers to the immediate response to a perceived threat or 

danger. Potential threat, also known as anxiety, is anticipating a future threat or danger. 

Sustained threat involves a persistent sense of danger or harm that persists over time. The 

construct of Loss refers to the experience of losing something valuable, whether it be a person, 

a pet, a possession, a job, or something else. It is often accompanied by feelings of sadness, 

grief, and even despair. Finally, Frustrative Nonreward refers to the feeling of disappointment 

or frustration that arises when one's efforts do not lead to a desired outcome. 

 

3. Cognitive Systems (CS) (Kubera, Hirjak, Wolf, & Wolf, 2021; NIMH, 2011a): Over the last few 

decades, and even dating back to the last century, this field has become increasingly complex 

due to extensive research. The domain constructs are:  

Attention refers to the capacity to concentrate on specific elements of the surroundings and 

disregard others, which is a fundamental aspect of psychological functioning; also necessary 

for efficient information processing and helps us to filter out distractions. 

Perception refers to the process by which sensory information is organized and interpreted 

and involves the subconstructs of visual perception, auditory perception, and other sensory 

modalities, such as olfactory and somatosensory perception. 

Declarative memory is a type of long-term memory that enables the conscious recollection of 

facts and events and therefore is critical for learning and everyday functioning. 
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Language is a complex cognitive system that involves the use of symbols and rules to 

communicate with others. Processes of thinking, learning, and social interaction rely on 

language as a critical tool. 

Cognitive control refers to the ability to regulate one's thoughts, emotions, and behavior to 

achieve specific goals. This involves the subconstructs of goal selection, updating, 

representation, maintenance, response selection, inhibition/suppression, and performance 

monitoring. 

Working memory is a system for temporarily storing and manipulating information in the mind 

and is essential for tasks such as problem-solving and decision-making, with subconstructs of 

active maintenance, flexible updating, limited capacity, and interference control. 

Research within this domain aims to identify the neural and psychological mechanisms 

underlying cognitive processes, enhancing our understanding of cognitive functioning in daily 

life. 

 

4. Systems for Social Processes (SP) (NIMH, 2012b; Praus, Bilek, Holz, & Braun, 2021): Social 

Processes are an essential aspect of human behavior that includes various constructs and sub-

constructs. One of the primary constructs of Social Processes is Affiliation and Attachment, 

which refers to the need for social connection and belongingness. Another significant 

construct is Social Communication, which includes various subconstructs such as Reception of 

Facial Communication, Production of Facial Communication, Reception of Non-Facial 

Communication, and Production of Non-Facial Communication. These subconstructs are crucial 

in facilitating effective communication and interpersonal interactions. 

Furthermore, Perception and Understanding of Self is another essential construct that involves 

two subconstructs: Agency and Self-Knowledge. Agency refers to the sense of control and 

ownership over one's actions and decisions, while Self-Knowledge relates to the understanding 

of one's traits, abilities, and limitations. Similarly, Perception and Understanding of Others is 

another crucial construct that involves various subconstructs, such as Animacy Perception, 

Action Perception, and Understanding of Mental States. For example, Animacy Perception 

refers to the ability to perceive others as living beings with their own intentions and desires. 

Action Perception refers to understanding others’ actions and movements while 

Understanding Mental States involves inferring and interpreting others' thoughts, feelings, and 

beliefs. Overall, the study of Social Processes, their constructs, and subconstructs can help us 

understand how humans interact with each other and how we form meaningful relationships 

in society. 
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Since data for the following two domains were unavailable for this thesis, they are only summarized. 

 

5. Arousal/Regulatory Systems (Feld & Feige, 2021; NIMH, 2012a): The construct of Arousal 

refers to the state of physiological and psychological activation in the body, which can vary 

from low to high levels. This construct is linked to the arousal system, which is responsible for 

maintaining the optimal level of alertness and responsiveness. Circadian Rhythms, on the 

other hand, refer to the natural 24-hour cycles that regulate various physiological processes in 

the body, like f.e. hormone secretion or body temperature. The circadian system helps us 

adapt to the environment’s daily changes and maintain a healthy sleep-wake cycle (Sleep-

Wakefulness). In summary, our body's Arousal and Regulatory Systems play a crucial role in 

regulating different constructs essential for our physical and mental health. Therefore, 

understanding these systems can help us to make lifestyle choices that promote optimal health 

and physical as well as psychological well-being. 

 

6. Sensorimotor Systems (Hirjak, Fritze, Northoff, Kubera, & Wolf, 2021; NIMH, 2018): The 

domain of Sensorimotor Systems encompasses various constructs and subconstructs crucial to 

understanding how our bodies interact with the environment around us. A critical construct 

within this domain is Motor Actions, which can be further broken down into subconstructs 

such as Action Planning and Selection, Sensorimotor Dynamics, Initiation, Execution, and 

Inhibition and Termination. Another construct within this domain is Agency and Ownership, 

which refers to our subjective sense of control over our actions and the objects we interact 

with. This construct is closely related to the concept of Habit, which refers to the automatic 

and unconscious sensorimotor patterns that we develop through repeated practice. Finally, 

there are also Innate Motor Patterns that are present from birth and are essential for survival 

and development. These patterns include grasping and sucking, which play a fundamental role 

in our early interactions with the world around us. Understanding these various constructs and 

subconstructs is critical for comprehending the complex interplay between our bodies and the 

environment and for developing effective interventions for individuals with sensorimotor 

impairments. 

  



Theoretical Background 

19 

2.3 The Tripartite Model of Anxiety and Depression (Clark & Watson, 1991) 

 

Figure 3: Tripartite Model of Anxiety and Depression (Clark & Watson, 1991) 

 

The Tripartite Model of Anxiety and Depression (Boschen, 2009; Clark & Watson, 1991) is a widely 

accepted theoretical framework that explains the overlap and distinctions between these two 

common mental health conditions. According to this model, anxiety and depressive disorders share a 

common underlying factor called negative affect (NA; originally: general distress). This factor stands 

for “…the extent to which an individual feels upset or unpleasantly engaged, rather than peaceful” 

(Anderson & Hope, 2008, p.277), referring to the experience of negative emotions such as sadness, 

fear, and anger. 

However, the model also proposes that both disorders have distinct factors contributing to their 

unique symptoms. Specifically, anxiety disorders are characterized by an additional factor called 

Physiological Hyperarousal (PH), which refers to heightened activity in the sympathetic nervous system 

as a response to (acute) threat (Gencoz, Gencoz, & Joiner, 2000) characterized by physiological 

symptoms such as rapid heartbeat, shortness of breath, sweating or others. 

In contrast, depressive disorders are characterized by low levels of Positive Affect (PA) or anhedonia, 

which refers to the inability to experience pleasure or joy in former enjoyable or rewarding activities 

(Clark & Watson, 1991). This means that individuals with depressive disorders experience high levels 

of anhedonic symptoms, such as reduced motivation, lack of enjoyment in activities, and decreased 

social engagement. 

The Tripartite Model has been supported by a significant body of research, including studies that have 

found that anxiety and depression often co-occur and that individuals with both conditions tend to 

have higher levels of negative affect than those with only one condition (Gaylord-Harden, Elmore, 
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Campbell, & Wethington, 2011; P. C. Kendall, Kortlander, Chansky, & Brady, 1992; Mineka, Watson, & 

Clark, 1998). 

To further distinguish between both disorder spectra, the following chapters explore the 

phenomenology of both disorders and show links to RDoC associations. 

 

2.4  Phenomenology of Depressive Disorders 

The phenomenology of depressive disorders is complex and multifaceted, with alterations in brain 

structure and function, genetic and environmental risk factors, and a wide range of symptoms that can 

affect daily functioning. This spectrum of disorders may be characterized by a persistent low mood, 

reduced interest in activities, and other symptoms such as changes in appetite, sleep disturbances, and 

feelings of worthlessness. The manifestations of depressive disorders can vary widely, ranging from 

mild symptoms that resolve quickly to severe and persistent symptoms that can lead to significant 

impairment in daily functioning (APA, 2013). 

Depressive disorders have been associated with changes in brain structure and function, including 

alterations in the activity of specific neurotransmitters, such as serotonin, dopamine, and 

norepinephrine. Neuroimaging studies have revealed that individuals with depression exhibit reduced 

activity in the prefrontal cortex, which is involved in decision-making, planning, and emotional 

regulation, and increased activity in the amygdala, which is associated with the processing of emotions 

such as fear and anxiety (Fava & Kendler, 2000). 

Regarding the RDoC domains, PVS has been extensively studied in individuals with depressive 

disorders. Research has shown that individuals with depression have a reduced ability to experience 

pleasure or positive affect, known as anhedonia (Snaith, 1993). Anhedonia is considered a core 

symptom of depression and therefore is a key diagnostic criterion in the DSM-5 (APA, 2013). There are 

several theories about the underlying mechanisms of anhedonia in depression. One theory suggests 

that depression is associated with a disruption of the brain's reward system, which is responsible for 

the experience of pleasure (Pizzagalli, 2014). This disruption can lead to reduced motivation to engage 

in pleasurable activities and a decreased ability to experience pleasure. 

Another theory suggests that anhedonia in depression is related to a negative cognitive bias, where 

individuals with depression tend to interpret positive experiences and events in a negative way (Gotlib 

& Joormann, 2010). Such bias may lead to a reduced ability to experience pleasure, as individuals with 

depression may not fully appreciate or recognize positive experiences. 

The presence of anhedonia symptoms has also been linked to a reduced ability to respond to positively 

valenced and rewarding stimuli (Barch, Pagliaccio, & Luking, 2016; Baskin-Sommers & Foti, 2015; Dillon 
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et al., 2014; Hägele et al., 2015), as well as a decrease in activity within neural circuits associated with 

processing such stimuli (Groenewold, Opmeer, Jonge, Aleman, & Costafreda, 2013; Nusslock & Alloy, 

2017; Treadway & Zald, 2011). Concerning NVS, depressive disorders have been linked to a tendency 

to perceive and attend more strongly to stimuli with negative valence and to negative stimuli 

associated with threat. Several studies have reported similar findings (Groenewold et al., 2013; 

Hamilton et al., 2012; Jaworska, Yang, Knott, & MacQueen, 2015; Stuhrmann, Suslow, & Dannlowski, 

2011). 

As for the cognitive systems domain, deficits in attention, memory, and executive functioning are well 

established (Ferreri, Lapp, & Peretti, 2011; Rock, Roiser, Riedel, & Blackwell, 2014). As noted above, 

cognitive impairment is a major factor in depressive disorders, is not limited to the acute phase of the 

disorder and may persist after the resolution of depressive symptoms. In addition, cognitive 

impairment can be present in individuals with subthreshold depressive symptoms or those who have 

recovered from a major depressive episode (Rock et al., 2014). Heterogenous evidence exists for 

depressive disorders specific circuitry alterations compared to anxiety disorder circuits, which impedes 

generating a disease-specific pattern (Sindermann et al., 2021; Wei & Roodenrys, 2021). This is also 

due to the scarcity of transdiagnostic research in this domain (Williams, 2017). 

Regarding depressive disorders , a noticeable indication and component of the disease is the 

deterioration of social functioning. A study (Kupferberg, Bicks, & Hasler, 2016) has compiled that all SP 

sub-constructs are compromised in individuals with depression, leading to social anhedonia, 

heightened sensitivity to social rejection, avoidance of competition, and increased altruistic 

punishment regarding affiliation and attachment sub-constructs. Additionally, depression results in 

reduced capacity for emotion recognition, diminished cooperativeness in social communication, and 

ultimately, impaired empathy or theory-of-mind deficits concerning social perception. 

 

2.5 Phenomenology of Anxiety Disorders 

The phenomenology of anxiety disorders can be complex and multifaceted, as it involves both 

cognitive and physiological components, and its spectrum is very heterogeneous. For example, 

individuals with anxiety disorders often experience a persistent sense of threat or danger, even in 

situations where there is no actual threat present. This sense of threat can lead to hypervigilance, 

increased startle responses, and an overactive sympathetic nervous system, resulting in physical 

symptoms such as sweating, trembling, and increased heart rate. Additionally, individuals with anxiety 

disorders often experience cognitive distortions, such as catastrophic thinking or overgeneralization, 

which can exacerbate feelings of anxiety and lead to avoidance behaviors (Craske & Stein, 2016). 
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Regarding the RDoC domains, there is a scarcity of research on PVS functioning in patients with anxiety 

disorders, given that they are primarily characterized by excessive fear or worry, which refers more to 

NVS. However, there may also be hedonic aspects to these conditions. For example, research has 

shown that individuals with anxiety disorders may experience a reduced ability to experience pleasure 

or positive affect, similar to individuals with depression (Taylor, Hoffman, & Khan, 2022). This reduced 

hedonic experience may be related to the cognitive and physiological symptoms of anxiety disorders, 

such as excessive worry, hypervigilance, and physiological arousal, which can interfere with the ability 

to experience pleasure and enjoy activities. 

Furthermore, individuals with anxiety disorders may also experience anhedonic symptoms as a result 

of avoidance behaviors, which can limit exposure to positive experiences and reinforce negative affect. 

For example, individuals with social anxiety may avoid social situations, which can limit opportunities 

for positive social interactions and lead to reduced experiences of pleasure (Morrison & Heimberg, 

2013). In addition, some types of anxiety disorders, such as panic disorder, may be associated with 

physiological symptoms, such as respiratory symptoms and heart palpitations (Nardi, Freire, & Zin, 

2009), that can be unpleasant and interfere with hedonic experiences. In summary, existing studies 

mainly focus on specific disorder types such as SAD (e.g., Kashdan, 2007; Kashdan et al., 2013; Taylor, 

Bomyea, & Amir, 2010) and show that individuals have reduced positive experiences, which leads to 

using experiential avoidance as a coping mechanism. 

As for NVS, anxiety disorders have been shown to present with an inclination toward negative 

information processing, known as negativity bias, towards stimuli with negative emotional 

connotations (e.g., Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn, 2007; 

Klumpp, Post, Angstadt, Fitzgerald, & Phan, 2013; Shin & Liberzon, 2010). In addition, anxiety disorders 

are also characterized by changes in the activity of specific brain structures associated with the 

response to stimuli that elicit threat-related emotions (e.g., (Etkin & Wager, 2007; Killgore et al., 2014).  

Regarding CS, cognitive deficits in attention, memory, and executive functioning exist (Ferreri et al., 

2011; Rock et al., 2014). 

Anxiety disorders have been associated with certain subconstructs of SP, such as attachment, which 

may contribute to social anxiety (Fang, Hoge, Heinrichs, & Hofmann, 2014). However, the overall 

impact of SP on anxiety disorders is not yet fully understood, as SP encompasses a wide range of 

constructs, and anxiety disorders are highly heterogeneous in their presentation. Nonetheless, the role 

of SP in specific anxiety disorder types, such as SAD, has been extensively studied due to the close 

connection between its symptoms and dysfunction in automatic association with social cues 

(Glashouwer, Vroling, Jong, Lange, & Keijser, 2013). 
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3. Research Questions 
 

This thesis aims to examine a part of the latent structure of the RDoC-Matrix as well as the associations 

to disease severity in patients with anxiety and depressive disorders. Furthermore, it aims to give an 

overview of RDoC research on PVS and NVS in mood and anxiety disorders conducted in the past 

decade. 

The following broad research questions arose from the main aim of the dissertation and will be 

discussed further: 

 

1. Can a latent structure of four RDoC domains be validated with items or scales from well-

established self-report and behavioral measures in a transnosological sample? 

 

In the RDoC literature, we find that the two domains of PVS and NVS have already been well 

documented both individually (Lee et al., 2017; Olino et al., 2018; Tsanas et al., 2017) and in 

combination (Paulus et al., 2017), unlike the latent constructs of CS and SP, where only the individual 

(sub)constructs within these domains have been studied transnosologically in adults so far (e.g., 

(Sanislow et al., 2010; Schretlen et al., 2013). There has even been the development of a specific PVS 

assessment scale (Khazanov et al., 2019) and a review of existing self-reports to use for the assessment 

of NVS (Watson et al., 2017). Summarizing, while there has been more than one piece of evidence for 

the latent structure of the RDoC matrix in recent years, with priority given to PVS and NVS, no 

validation studies have yet been conducted for CS and SP as latent constructs based on behavioral and 

self-report measures in adults. However, there is evidence for individual sub-constructs within both 

domains. For example, Uljarević et al. (2020) found a latent structure for SP in children with an autism 

spectrum disorder. Our study aimed to examine all four latent RDoC domains simultaneously for the 

first time using behavioral and self-report measures in adults in a transnosological approach. 

 

H1: The latent structure of these four RDoC domains can be validated by the a priori selected 

variables/scales of the mini-RDoC dataset. 

H1a: The latent Positive Valence Systems (PVS) domain can be validated by self-report 

measures of Reward Responsiveness, Reward Valuation, and Reward Learning. 

H1b: The latent Negative Valence Systems (NVS) domain can be validated by self-report 

measures of Potential Threat (Anxiety), Frustrative nonreward, Loss, and Sustained Threat. 
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H1c: The latent Cognitive Systems (CS) domain can be validated by self-report and behavioral 

measures of Language, Attention, Cognitive Control, and Working memory. 

H1d: The latent Social Processes (SP) domain can be validated by self-report measures of 

Affiliation and Attachment, and Perception and understanding of self. 

 

2. What are the associations between the four latent domains Positive (PVS) and Negative 

Valence Systems (NVS), Cognitive Systems (CS) and Social Processes (SP), and disease-specific 

symptom burden in patients with anxiety and depressive disorders? 

 

To our knowledge, no attempt has yet been made to show transnosological associations of latent 

construct RDoC domains with disorder burden in patients with depressive and anxiety disorders. 

Instead, research has mostly focused on those domains that are specifically associated with current 

diagnostic categories. For example, there are numerous findings on PVS in patients with mood 

disorders (Baskin-Sommers & Foti, 2015; Groenewold et al., 2013; Nusslock & Alloy, 2017) and NVS in 

patients with anxiety disorders (e.g., Bar-Haim et al., 2007; Etkin & Wager, 2007; Klumpp et al., 2013). 

Recently, interest in transdiagnostic research approaches has increased (e.g., Fusar-Poli et al., 2019). 

Researchers have sought to identify transdiagnostic and disorder-specific psychopathological 

endophenotypes, including abnormal threat processing in NVS in patients with anxiety and depressive 

disorders (MacNamara, Klumpp, Kennedy, Langenecker, & Phan, 2017; Williams, 2017), attentional 

biases to negative stimuli in anxiety and depressive disorders (Goldstein & Klein, 2014; Hasler, Drevets, 

Manji, & Charney, 2004; Williams, 2016), and dysfunctional reward functioning in PVS in depressive 

disorders, which is phenomenologically characterized by anhedonia (Hasler et al., 2004; Webb et al., 

2016; Williams, 2017). Concerning domain-level PVS, low levels of global positive emotion have been 

identified as risk factors for depressive disorders, SAD, and GAD (Kendall et al., 2015; Khazanov & 

Ruscio, 2016). 

Regarding the Tripartite Model of Anxiety and Depression by Clark & Watson (1991) and the 

associations of the distinguishing constructs of low Positive Affect (PA), which resembles anhedonia 

and can therefore be associated with PVS, Physiological Hyperarousal (PH), which can be associated to 

the RDoC construct of Acute Threat of the NVS domain (e.g., Yilmaz Balban et al., 2021)) and the 

common factor Negative Affectivity (NA) which can also be assigned to NVS, we expect an anhedonia 

driven disease-specific association for PVS. However, since NA, as the common factor of the Tripartite 

Model, integrates into NVS, this may dilute the disease-specific effects of this domain. 
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This leads to the assumption that there are both disease-specific as well as transnosological 

associations between the RDoC domains and disorder-specific disease burden. Against this 

background, we hypothesized as follows: 

 

H2: All four domains have a transdiagnostic relationship with disease severity. 

H3: Positive Valence Systems (PVS), Cognitive Systems (CS), and Social Processes (SP) also show a 

disease-specific relationship with disease severity. 

H4: Positive Valence Systems (PVS), Cognitive Systems (CS), and Social Processes (SP) are negatively 

associated with disease severity, while Negative Valence Systems (NVS) would be positively related to 

disease severity. 

 

3. What is the current scope of published RDOC-specific research regarding the Positive (PVS) 

and Negative Valence Systems (NVS) in patients with mood and anxiety disorder symptoms? 

 

Since its beginning in 2009, the body of literature on the RDoC framework has grown steadily as the 

framework's complexity has also grown. Now, after more than a decade of research on this approach, 

it is a good vantage point to gather results found on specific parts of the RDoC framework to be able 

to discuss its status, research gaps, and future directions. 

For the reasons already stated in the introduction, such as heterogeneity of syndromes, comorbidities, 

and impact on mental health worldwide, as well as a lack of RDoC reviews (Carcone & Ruocco, 2017), 

it seemed natural to look at RDoC-related research findings on mood and anxiety disorders. Against 

this background integrating the Tripartite Model (Clark & Watson, 1991), the two domains, PVS and 

NVS, are of particular interest because, on the one hand, PVS and its subconstructs are connected to 

the reward system and thus have a strong relation to anhedonia in depression (NIMH, 2011c). On the 

other hand, NVS is mostly related to processes in response to aversive situations and, for this reason, 

is strongly connected to anxiety (NIMH, 2011c). In addition, however, it is precisely in the construction 

of NVS that the link between the two domains is evident through the constructs Loss and Frustrative 

Nonreward and, at the disease level, thus, the link between mood and anxiety disorders. Therefore, 

exploring the similarities and differences by bringing together the information collected thus far on 

mood and anxiety disorders, especially on other units of analysis than self-report, was particularly 

intriguing, given the progress made in RDoC research on these disorders. We hypothesized: 
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H5: Conducting a scoping review from the RDoC perspective would enhance our comprehension of the 

varied diagnostic categories of mood and anxiety disorders. This, in turn, would augment our 

fundamental knowledge of the resemblances and disparities within this range of mental disorders. 

 

The present dissertation is publication oriented. Therefore, the following chapters describe the specific 

methods used to address these questions and the results of these investigations. 
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4. Summary of related papers 

 

4.1 Paper 1 

Bernd R. Förstner, Mira Tschorn, Nicolas Reinoso-Schiller, Lea Mascarell Maričić, Erik Röcher, Janos L. 

Kalman, Sanna Stroth, Annalina V. Mayer, Kristina Schwarz, Anna Kaiser, Andrea Pfennig, André 

Manook, Marcus Ising, Ingmar Heinig, Andre Pittig, Andreas Heinz, Klaus Mathiak, Thomas G. Schulze, 

Frank Schneider, Inge Kamp-Becker, Andreas Meyer-Lindenberg, Frank Padberg, Tobias Banaschewski, 

Michael Bauer, Rainer Rupprecht, Hans-Ulrich Wittchen, Michael A. Rapp (2022). Mapping Research 

Domain Criteria using a transdiagnostic mini-RDoC assessment in mental disorders: a confirmatory 

factor analysis. European Archives of Psychiatry and Clinical Neuroscience. Advanced online 

publication. https://doi.org/10.1007/s00406-022-01440-6 

 

Theoretical Background 

The RDoC framework by the NIMH aims to improve classification systems and treatment approaches 

for mental disorders by incorporating biological, physiological, and behavioral knowledge. It offers a 

transnosological approach that also aims to understand mental health and disorder on a broader 

spectrum, seeking to overcome existing problems of symptom-based heterogeneity, comorbidity, and 

research limitations induced by diagnostic categories. There is some evidence for the validation of 

RDoC domains as latent constructs. Recent studies have explored or confirmed the multifactorial 

structure of the PVS domain (Khazanov et al., 2019; Light et al., 2019; Olino et al., 2018) and validated 

subconstructs assessing the latent structure of mood symptoms that further support the PVS construct 

(Tsanas et al., 2017) using self-report measures. Evidence suggests that the PVS and NVS domains 

should be treated independently rather than as opposing sides of the same dimension (Paulus et al., 

2017). While more exploratory work is needed to develop valid instruments to measure the NVS 

domain (Watson et al., 2017), a higher-order NVS with a multifactorial internal structure has been 

found in children with internalizing disorder symptoms (Lee et al., 2017). The CS domain has not yet 

been validated using an explicit RDoC framework for self-report or behavioral measures, but its 

subconstructs have strong neurobiological support (Sanislow et al., 2010; Schretlen et al., 2013). 

Finally, recent research on the SP domain has shown promising results in capturing dimensional 

constructs with an existing self-report measure in children with normative development and autism 

spectrum disorder (Uljarević et al., 2020). Overall, while there is partial validation of the RDoC 

framework, more research is needed to fully validate the latent core domains. 
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The purpose of the current study was to provide initial insight into latent constructs of PVS, NVS, CS, 

and SP and their relationships using pre-existing self-report and behavioral measures in a 

transnosological mixed population spanning the DSM-5/ICD-10 disorder criteria categories. In 

addition, we aimed to further our understanding of the characteristics of these latent variables and 

their intercorrelations. 

 

Hypothesis 

We hypothesized that the variables chosen from the mini-RDoC Dataset could validate the latent 

four-domain structure. 

 

Methods 

A transnosological adult sample of 1,912 participants (primary diagnoses: 42.1% anxiety/fear-related, 

18.2% depressive, 7.9% schizophrenia spectrum, 7.5% bipolar, 3.4% autism spectrum, 2.2 % from other 

disorders, 18.4% healthy controls, and rest with no diagnosis specified) was recruited in studies within 

the German research network for mental disorders (FZPE) (Bauer et al., 2016) in related consortia 

(PROTECT-AD, ESCAlife, ASD-Net, BipoLife, OptiMD, GCBS, APIC, ESPRIT) for the Phenotypic, Diagnostic 

and Clinical Domain Assessment Network Germany (PD-CAN). Participants were all examined with a 

Mini-RDoC-Assessment, including well-established behavioral and self-report measures incorporated 

in a shell model to fit the existing requirements of the individual studies. These Assessments included 

parts of the BSI-53, PANAS, BIS/BAS, WHO-DAS, TMT A/B, DSST, and other assessments that were 

excluded later on in the process. The Mini-RDoC battery was built in a group consent process which 

also a priori determined and assigned the respective RDoC domains inside the assessment set. After 

careful data integration and handling of missing data (36,7%; leading to the exclusion of N= 481), data 

were analyzed with confirmatory factor analysis (CFA) in R (version 4.0.2) and the lavaan package 

(version 0.6.6.) with full information maximum likelihood (FIML) treating missingness, to depict the 

underlying latent RDoC domain structure. Latent factors underwent standardization. As changes to the 

original model had to be made, several model comparisons were carried out to show goodness of fit 

of the final model. Since the Shapiro-Wilk Test showed that none of the variables had a normal 

distribution, we used matching transformation methods. 

 

Results 

In the first model, all indicators had significant factor loadings ranging from -.76 to .49 for PVS, -.53 to 

.85 for NVS, -.79 to .71 for CS, and -.92 to .54 for SP. Even though its model fit was superior to a one-
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factor/independent factor model solution, the overall model fit was poor (CFI = .77; TLI = .75). After 

eliminating indicators with R²<.20, reexamining items and using theoretically driven modification 

indices adjustments, the updated four-factor model including the core domains PVS and NVS, CS, and 

SP showed a good fit (CFI - .93; TLI = .92) across this transnosological sample. This final model also 

showed a significantly better fit compared to a one-factor solution (χ2(6) = 1656.3, p<.001) or a model 

with independent factors (χ2(6) = 2327.8, p<.001). Participants who had higher positive affectivity 

tended to have better social (β = .891, p<.001) and cognitive skills (β = .221, p<.001) and less negative 

affect (β = -.757, p<.001). On the other hand, those with higher negative affectivity showed lower social 

(β = -.818, p<.001) and cognitive skills (β = -.232, p<.001). Furthermore, the results suggested that 

better cognitive skills were associated with better social skills (β = .175, p<.001). 

 

Conclusion 

In summary, this study provides an initial understanding of the underlying latent structure and 

correlations between four key RDoC domains in a sample that cuts across diagnostic categories based 

on symptomatology. Furthermore, we highlight the potential of using established self-report and 

behavioral measures to capture the latent structure formed by the RDoC matrix. This approach could 

facilitate further investigations into the connections between the RDoC domains of PVS, NVS, CS, and 

SP and outcome measures such as disease severity. By doing so, we may gain a better understanding 

of the specific effects of these domains across different mental disorders, which could inform the 

development of personalized treatment strategies. 

 

  



Summary of related papers 

30 

4.2 Paper 2 

Bernd R. Förstner, Sarah Jane Böttger, Alexander Moldavski, Malek Bajbouj, Andrea Pfennig, André 

Manook, Marcus Ising, Andre Pittig, Ingmar Heinig, Andreas Heinz, Klaus Mathiak, Thomas G. Schulze, 

Frank Schneider, Inge Kamp-Becker, Andreas Meyer-Lindenberg, Frank Padberg, Tobias Banaschewski, 

Michael Bauer, Rainer Rupprecht, Hans-Ulrich Wittchen, Michael A. Rapp, & Mira Tschorn (2023). The 

associations of positive and negative valence systems, cognitive systems, and social processes on 

disease severity in anxiety and depressive disorders. Frontiers in Psychiatry. Currently Under Review. 

 

Theoretical Background 

Limited research has investigated PVS functioning in anxiety disorders, with most studies focusing on 

specific anxiety disorders such as SAD and GAD (Kashdan, 2007; Kashdan et al., 2013; Taylor et al., 

2010). However, PVS-related processing has been extensively studied in mood disorders (e.g., Barch 

et al., 2016; Baskin-Sommers & Foti, 2015; Dillon et al., 2014; Hägele et al., 2015). Overall, existing 

literature suggests that there are disease-specific and distinct profiles of reward processing in both 

types of disorders. 

Behavioral, physiological, and neuronal data provide substantial evidence of comparable processing 

related to the NVS in depressive and anxiety disorder. Both disorders display a negativity bias towards 

negative stimuli (Bar-Haim et al., 2007; Klumpp et al., 2013; Shin & Liberzon, 2010), accompanied by 

altered brain activity in response to threat-related stimuli (Etkin & Wager, 2007; Killgore et al., 2014). 

Cognitive impairments in attention, memory, and executive function are widely recognized in both 

anxiety and depressive disorder (Ferreri et al., 2011; Rock et al., 2014). Nonetheless, identifying 

disease-specific neural circuitry is difficult due to a shortage of transdiagnostic and multimodal 

research (Williams, 2017) and due to the presence of conflicting evidence regarding disorder-specific 

circuit changes (Sindermann et al., 2021; Wei & Roodenrys, 2021). 

Although subconstructs of SP, such as attachment, may be linked to social anxiety (Fang et al., 2014; 

Glashouwer et al., 2013), the general impact of SP on anxiety disorders is uncertain due to the wide 

range of SP subconstructs combined with the diverse patterns of anxiety disorders. In depressive 

disorder, impairment of social functioning is a prominent feature and part of the disease's structure 

(Kupferberg et al., 2016). 

In recent years, there has been increasing interest in transdiagnostic research approaches (e.g., (Fusar-

Poli et al., 2019). Studies have sought to provide evidence for psychopathological endophenotypes of 

abnormal threat processing in anxiety and depressive disorders (MacNamara et al., 2017; Williams, 

2017), as well as impaired reward functioning in depressive disorders characterized by anhedonia 
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(Hasler et al., 2004; Webb et al., 2016; Williams, 2017). In addition, low levels of global positive 

emotion have been identified as risk factors for several disorders, including depressive disorders, SAD, 

and GAD (Kendall et al., 2015; Khazanov & Ruscio, 2016). 

The study aimed to investigate how PVS, NVS, CS, and SP relate to disease severity in psychiatric 

disorders using a transdiagnostic and dimensional approach. This research aims to enhance our 

understanding of the disease spectrum's underlying mechanisms and identify disease-specific and 

transdiagnostic indicators of disease severity in anxiety and depressive disorders. 

 

Hypotheses 

We hypothesized that PVS, CS, and SP would exhibit a negative association with disease severity. In 

contrast, NVS would demonstrate a positive correlation with disease severity. Additionally, we 

hypothesized that PVS, CS, and SP would display a disease-specific relationship with disease severity. 

At the same time, all four domains would also have a general transdiagnostic association with disease 

severity. 

 

Methods  

This was an observational cross-sectional study that evaluated the four core domains of the RDoC 

matrix (PVS, NVS, CS, SP) within the German research network for mental disorders (FZPE) (Bauer et 

al., 2016) in continuation of previous work by Foerstner et al. (2022). Participants were recruited from 

clinical and observational studies, and a minimal RDoC test battery was used to evaluate the domains 

at baseline. A total of 859 patients with a main diagnosis of major depression or an anxiety disorder 

were selected for analysis. Expert clinicians determined diagnoses according to the ICD-10 and/or 

DSM-4 criteria. Patients with anxiety disorders were generally younger and had more comorbidities, 

while a higher percentage of individuals with major depression were found to be utilizing psychotropic 

medication. No significant differences were observed between the two groups in terms of gender, 

education, and other sociodemographic variables. 

The study utilized individual patient factor scores from a previously conducted four-factor CFA to 

represent the four RDoC domains. The standardized factor scores were estimated using a linear 

regression method. To simplify interpretation, factor scores were recoded positively so that higher 

scores indicate higher expressions of the assessed domain. Further details regarding the factor score 

composition are available in this article's supplementary material, and further details on the sample 

are in the articles´ tables. 



Summary of related papers 

32 

Disease severity was evaluated using self-report scales, observer ratings, or global rating scales specific 

to each disease. To allow for a transdiagnostic analysis, all severity values were z-standardized based 

on normative data from adult clinical samples that met specific criteria.  

Linear models (LM) were used in this analysis to examine the relationship between the type of 

diagnosis, PVS, NVS, CS, and SP factor scores, and disease severity z-score. To control for 

multicollinearity, domain-specific models were used. Although the variables were not normally 

distributed, their deviations were acceptable due to the large sample size. Grouped box plots and 

Cook's distance were used to identify outliers. No data points were removed. Levene's test indicated 

equal variances for SP but not for disease severity, PVS, NVS, and CS. When heteroscedasticity was 

present, a suitable heteroskedasticity-consistent covariance estimation method was used. The 

analyses were conducted in R version 4.2.2 with RStudio 2022.07.2 Build 576. 

 

Results 

We used LM in four steps to analyze the data. The first model (m0) included only the main diagnosis 

and disease severity (R² = .19). The anxiety disorder group had higher disease severity scores than the 

major depression group. In the second model (m1), we added all four RDoC domain factor scores as 

independent covariates, revealing significant effects of main diagnosis (β = -.42; p < .001), PVS (β = -

.37; p < .001), NVS (β = .30; p < .001), and SP (β = .18; p < .05) on disease severity (R² = .41). We 

calculated variance inflation factors (VIF) for m1 to control for multicollinearity. PVS and SP exceeded 

the cut-off (VIF > 10). In the third model (m2), we added the four interactions of the domains with 

primary diagnosis to m1, which showed additional diagnosis-specific effects. Again, we found 

significant main effects for main diagnosis, PVS, and NVS (R² = .42). In the last fourth step, we analyzed 

domain-specific models (m3-6) with main diagnosis, separate domain covariates, and their associated 

interaction as predictors. We found significant main effects for diagnosis (range: β = -.51 to -.38) and 

the respective domain (PVS: β = -.35, p < .001; NVS: β = .39, p < .001; CS: β = -.12, p > .001; SP: β = -.32, 

p < .001) as well as a significant domain by disease interactions for PVS (β = -.15, p < .001), NVS (β = 

.09, p < .01) and SP (β = -.16, p < .001) in these models. 

Due to the heteroskedasticity of the models, we conducted robust model analyses (m0-m6). Results 

showed no changes in most models except for m2 and m4. In m2, the main effect of SP became 

significant (t = 2.53, p = .012), and in m4, the interaction of main diagnosis and NVS changed from a 

significant effect to a trend-level effect (t = 1,81, p = .071). Controlling for age and present 

comorbidities did not affect the results. However, age was found to significantly predict disease 

severity in the CS single domain model (m5). 
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Conclusion 

In summary, our findings highlight a robust link between symptom burden in individuals with anxiety 

and major depressive disorder and latent RDoC indicators, specifically PVS, NVS, CS, and SP, in a 

transdiagnostic manner. Moreover, our results suggest a disease-specific correlation between PVS, 

NVS, and SP. Further research is needed to elucidate the relationship between these indicators and 

disease severity to inform tailored therapeutic interventions in the future (Pasion, Martins, & Barbosa, 

2019). 
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4.3 Paper 3 

Sarah Jane Böttger, Bernd R. Förstner, Laura Szalek, Kristin Koller-Schlaud, Michael A. Rapp, Mira 

Tschorn (2023). Mood and Anxiety Disorders Within the Research Domain Criteria Framework of 

Positive and Negative Valence Systems: A Scoping Review. Frontiers in Clinical Neuroscience. Accepted 

for Publication. 

 

Theoretical Background 

As more studies embrace the RDoC approach and concepts, there remains a need for more extensive 

evaluations of published research on PVS and NVS in anxiety and mood disorders that align with the 

RDoC framework. These two constructs play an important role in the identification of commonalities 

and differences in this disorder spectrum. Considering the Tripartite Model of Anxiety and Depression 

(Clark & Watson, 1991) and its constructs, references to the RDoC domains PVS and NVS can be drawn. 

Despite the growing number of studies utilizing RDoC-based methodologies and constructs, a thorough 

review of the state of research on PVS and NVS is still lacking (Carcone & Ruocco, 2017). Respectively, 

this scoping review aimed to identify and synthesize existing literature on the relationship between 

positive and negative valence systems and mood and anxiety disorders in adults. 

 

Hypothesis 

We hypothesized that performing a scoping review on mood and anxiety disorders within the RDoC 

domains PVS and NVS could provide an overview of past research and help identify research gaps. 

 

Methods  

The review was conducted following the Joanna Briggs Institute (JBI) recommendations (Arksey & 

O'Malley, 2005) and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

extension for Scoping Reviews (PRISMA-ScR) guidelines (Tricco et al., 2018). The objectives, inclusion 

criteria, and methods for this scoping review were pre-specified and documented in our protocol prior 

to conducting the review.  

Eligibility criteria included research with outcome measures (regarding all possible units of analysis: 

i.e., genes, molecules, cells, circuits, physiology, behavior, self-repot, paradigms) related to PVS and 

NVS in the RDoC framework, human studies of adult participants, individuals experiencing symptoms 

of mood and anxiety disorders, and all types of empirical research published in peer-reviewed journal 

papers with an available full text. 
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The search was conducted on five electronic databases (PubMed, PsychInfo, PsychArticles, PSYNDEX, 

and Web of Science) and included keywords related to positive and negative valence, affect, and 

emotion. Four research team members independently screened and selected relevant articles for 

inclusion, and data were extracted with a focus on disorder, domain and constructs assessed, units of 

analysis, main aim, key findings, and general information. Citavi, Covidence, and Excel were used in 

the screening process. We used a two-step screening process, first screening titles and abstracts and 

then screening the full text. A consensus process resolved disagreements between reviewers. 

For eligible articles, we extracted data on the disorder, domain, constructs, units of analysis, main aim, 

key findings, and general information such as author, publication year, country/language, and study 

design. Risk of bias was not assessed following scoping review guidelines (Tricco et al., 2018), and the 

included studies had heterogeneous extracted information. Therefore, we grouped sources by RDoC 

domain and study design and mapped information to disorder type, seven units of analysis, and RDoC 

constructs. Empirical elements were listed, and key findings were also reported. 

 

Results 

A total of 231 abstracts were initially identified for this scoping review, of which 43 met the inclusion 

criteria. Psychological constructs were typically analyzed across different units of analysis, and most 

publications used multiple measures. While review articles focused on molecular, genetic, and 

physiological aspects, primary articles primarily used self-report, behavioral, and, less frequently, 

physiological measures. 

Seventeen publications were identified regarding PVS, including ten primary articles and seven review 

articles. Most primary articles included self-report measures and at least one additional unit of 

analysis, such as physiology or behavior. However, only one publication included the molecules unit. 

No published primary research investigating PVS-related genes or cells in mood and anxiety disorders 

was found that was oriented toward the RDoC framework. Also, none of the articles focused 

exclusively on patients with anxiety disorders, and only one review included anxiety disorders. 

Therefore, only one research finding per construct will be highlighted below concerning the three PVS 

constructs. 

Reward responsiveness: Impaired hedonic experience, which is a marker of impaired reward 

responsiveness, is particularly relevant in patients with major depressive disorder (Barch et al., 2016; 

Nakonezny et al., 2015; Nusslock & Alloy, 2017; Trøstheim et al., 2020) and has been found to be a 

unidimensional factor (Nakonezny et al., 2015) that is responsive to exercise treatment (Toups et al., 

2017). 
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Reward learning: Depression-related hedonic impairments may trigger deficits in other PVS 

mechanisms like anticipation, learning, effort, and action selection, and the observed deficits are linked 

to changes in the signaling of dopamine and/or opioids in the striatum (Barch et al., 2016; Nusslock 

& Alloy, 2017). 

Reward valuation: Nusslock et al. (2015) and Nusslock & Alloy (2017) suggest that reduced approach 

motivation linked with reward valuation could be associated with unipolar depression, while amplified 

approach motivation could be associated with bipolar disorder. Both mechanisms are associated with 

unique neuronal correlates. 

In addition to the results found regarding the reward system, the development of a specific PVS scale 

(Khazanov et al., 2019), the implementation of an exploratory factor analysis (Olino et al., 2018), and 

the evidence for a PVS-based intervention (George S. Alexopoulos et al., 2015; George S. Alexopoulos 

et al., 2016) as well as the (non-)invasive treatment by brain stimulation (Fettes et al., 2017) should be 

highlighted. 

For NVS, we found seventeen publications (eight primary articles, nine reviews) exploring its role in 

mood and anxiety disorders. Most primary articles (except one) used self-report measures along with 

additional analysis methods. No research was found on molecular or cellular levels except for one twin 

study (Ellingson, Richmond-Rakerd, Statham, Martin, & Slutske, 2016). Reviews mainly used 

physiological measures combined with other analysis methods, while only one integrated cellular 

research on depressive disorders (Ross, Foster, & Ionescu, 2017). Among the articles, 24% focused on 

patients with depressive disorders, 24% on patients with anxiety disorders, and 47% on multiple 

patient groups. Patients with bipolar disorder (BD) were underrepresented in both types of articles. 

NVS subconstructs were studied across diagnostic categories, mostly using multiple analysis methods. 

Acute, potential, and sustained threat received the most attention, while frustrative nonreward 

received the least, with only one primary article investigating its relation to depressive symptoms 

(Cochran et al., 2020). 

Acute Threat: acute threat, imaging studies revealed shared neural dysfunctions in threat processing 

in patients diagnosed with anxiety and depression (MacNamara et al., 2017). 

Sustained threat: Prolonged exposure to traumatic experiences and chronic stress has been associated 

with changes in the expression of proteins, neurocircuitry, physiology, and behavior. This evidence 

suggests that there are specific effects on the activation of the amygdala and reactivity of the 

Hypothalamic-Pituitary-Adrenal (HPA) axis, both of which play a critical role in the development of 

mood and anxiety disorders (Ross et al., 2017; Sambuco, Bradley, Herring, Hillbrandt, & Lang, 2020). 

Loss: Two literature reviews on the NVS subconstruct loss have addressed the impact of rumination on 

patients with depressive and bipolar disorder and proposed potential methods to investigate 
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depressive symptomatology within the RDoC framework (Silveira, Érico de M Jr & Kauer-Sant'Anna, 

2015; Woody & Gibb, 2015). 

In general, the research findings indicate the existence of transdiagnostic as well as disorder-specific 

dysfunctions in NVS domains across different units of analysis in patients with mood and anxiety 

disorders. 

We found nine publications on PVS and NVS in mood and anxiety disorders using the RDoC framework, 

including five primary and four review articles. Most articles included more than one patient group, 

and only one focused on depressive disorders. None of the articles focused solely on anxiety disorders. 

Self-report measures were used in primary articles, while review articles focused on circuits, 

physiology, and behavior. One review article looked at molecules. Two articles could not be assigned 

to a specific RDoC construct. Overall, the articles covered a broad range of PVS- and NVS-related 

constructs. 

Studies examining across domains have produced varying results. While one study did not find a cross-

modal latent structure (Peng et al., 2021), two others identified independent "meta"-dimensions and 

four latent and transnosological factors (Förstner et al., 2022; Paulus et al., 2017). Associations with 

symptom scores have also been identified with PV symptoms linked to higher impairment and more 

inflammatory markers, while NV symptoms were linked to younger age and more frequent comorbid 

symptoms (Medeiros et al., 2020). In perinatal women, potential threat was suggested as a 

transdiagnostic feature of anxiety and depression, while reward valuation was suggested to be a 

symptom-specific feature of depression (Wenzel, Eisenlohr-Moul, Nagelli, Bernabé, & Maki, 2022). 

Individuals with major depressive or bipolar disorder may show differences in processing positive 

stimuli compared to healthy controls, with NVS circuitry being more pronounced (Langenecker, Jacobs, 

& Passarotti, 2014). Transdiagnostic neuronal disease mechanisms have been identified, but RDoC 

domains did not contribute differentially (Janiri et al., 2020). Abnormal glutamate activity has also been 

linked to NVS and PVS in mood and anxiety disorders (Terbeck, Akkus, Chesterman, & Hasler, 2015). 

Conclusion 

This scoping review revealed that researchers have extensively investigated mood and anxiety 

disorders using various analytical units within the RDoC framework. The results emphasize the crucial 

involvement of particular cortical frontal brain structures and subcortical limbic structures in the 

compromised emotional processing observed in these disorders. Additionally, the findings indicate a 

scarcity of research (on NVS) in bipolar disorders and PVS in anxiety disorders, primarily relying on self-

report studies and observational research. Finally, the study emphasized the necessity for future 

research to focus on developing more RDoC-consistent innovations targeting neuroscience-driven 

constructs.  
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5. General Discussion and Conclusion 

 

The upcoming chapter will provide a summary of the significant outcomes of the conducted studies 

and their integration into the current knowledge. In addition, the strengths and weaknesses of the 

studies will be highlighted, and possible future research directions and clinical implications will be 

delineated. 

5.1 Main Findings 

This thesis investigated the transdiagnostic assessment of mental disorders and their association with 

disease severity. In Paper 1, we validated the transdiagnostic assessment of core RDoC domains using 

established psychological measures. As a result, we identified a latent four-domain structure that 

spans across known nosologies. In Paper 2, we investigated the associations between these latent 

constructs and disease-specific symptom burden in patients with anxiety and depressive disorders. 

Results from this study showed transdiagnostic as well as disease-specific associations of the latent 

RDoC domains and symptom burden in these patients. Finally, paper 3 provided an overview of RDoC 

research on PVS and NVS in patients with mood and anxiety disorders from the last decade and 

identified research gaps. 

 

Transdiagnostic Assessment of Mental Disorders 

Regarding our contribution to transdiagnostic research approaches and the related question of 

whether it is possible to map the latent dimensional RDoC constructs with existing self-report and 

behavioral assessment instruments, we confirmed the assumed matrix for four core domains in  

Paper 1. Accordingly, we were able to confirm our hypothesis H1 in this regard. Summarizing the 

results, the four-factor model showed good fit and transnosological validity, with the core domains 

including PVS, NVS, CS, and SP. For PVS, hedonic and anhedonic aspects of Reward Responsiveness and 

Habituation were confirmed, while items reflecting Reward Valuation and Responsiveness were 

excluded due to poor fit. Anhedonia was a valid indicator of PVS and was therefore reconfigured from 

its former position associated to NVS. For NVS, potential threat indicators were also valid, while 

Hostility was more closely related to SP and, therefore, also reassigned. Behavioral measurements for 

Attention, Cognitive Control, and Working Memory confirmed a higher-level CS domain. The self-report 

measures for cognitive control failed to contribute to the model. SP was best represented by the a 

priori set variables, including Social Hedonia, Ability to maintain Friendships, Interpersonal Sensitivity, 

and Paranoid Ideation. Regarding the latent matrix structure, a strong connection was found between 

PVS, NVS, and SP, with smaller but meaningful factor loadings for CS. Regarding H1a to H1d, we could 
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conclude that they are partially supported, as indicated by the remaining variables after item reduction 

and the change in the assignment of two variables based on theoretical underpinnings. 

In summary, the findings in Paper 1 suggest that a subset of self-report and behavioral measures 

included in the Mini-RDoC battery successfully resemble aspects of the examined latent factor 

structure. Identifying this shared underlying factor structure among various mental disorders 

examined in this investigation, as predicted by the RDoC framework, also provides an opportunity to 

enhance the definition of the latent (sub)constructs and their interrelationships. This also adds 

significant value to RDoC research in general by providing a first look at the existing latent matrix 

structure. 

 

Disease-specific and Transdiagnostic RDoC Associations 

Paper 2 aimed to understand the underlying RDoC mechanisms in anxiety and depressive disorders by 

examining the associations of the four core domains, validated in Paper 1, with disease severity across 

this diagnostic spectrum. The results confirmed the transdiagnostic relationship of PVS, NVS, CS, and 

SP on disease severity, as hypothesized in H2. Regarding H3, this hypothesis could also be confirmed 

for PVS and SP with the addition that we could also show a disease-specific relationship between NVS 

and symptom burden. This finding for NVS is also interesting concerning the Tripartite Model of Anxiety 

and Depression (Clark & Watson, 1991), based on which we assumed that disease-specific effects 

might be diluted for NVS. We now have evidence that this may not be the case. The association of NVS 

with depressive symptom burden is even stronger than for anxiety symptoms, whereas patients with 

anxiety disorders in our sample reported a higher symptom burden overall. For CS, we were unable to 

show this putative association, perhaps due to the lack of information on specific CS subconstructs 

involved as distinguishing constructs, while using a single cognitive factor score solution. Finally, the 

predicted associations in H4 could also be confirmed. These associations also confirm the assumptions 

of the Tripartite Model of Anxiety and Depression.  

 

Review Key Findings and the Tripartite Model (Clark & Watson, 1991) 

Based on the scoping review's findings, it is evident that a vast amount of research has been conducted 

on the role of positive and negative valence in mood and anxiety disorders, specifically utilizing genetic, 

molecular, neuronal, physiological, behavioral, and self-report measures. Concerning the Tripartite 

Model of Anxiety and Depression (Clark & Watson, 1991), three selected key findings will be discussed 

in the following: 

Several investigations have reported distinct modifications in startle responses, serving as an index of 

acute Threat, particularly the NVS domain in diagnostic-specific contexts (Boecker & Pauli, 2019; 
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Vaidyanathan, Nelson, & Patrick, 2012), thereby distinguishing between depressive and anxiety 

disorders. 

Furthermore, this particular NVS subconstruct has demonstrated transdiagnostic patterns, as 

demonstrated in an fMRI environment (MacNamara et al., 2017). These findings suggest that RDoC 

NVS constructs, such as acute threat, could be an additional marker of distinction for anxiety disorders, 

comparable to the physiological hyperarousal within the Tripartite Model. This evidence on 

transdiagnostic as well as diagnosis-specific threat processing could also have a possible link to the 

attentional bias found in patients with anxiety disorders (f.e., Bar-Haim et al., 2007). However, the 

specific integration into the Tripartite Model is unresolved and therefore provides an opportunity for 

future research. 

Impaired hedonic experience, which is a marker of impaired reward responsiveness, has been shown 

to be a relevant PVS-related construct, specifically in patients with major depressive disorder  (Barch 

et al., 2016; Nakonezny et al., 2015; Nusslock & Alloy, 2017; Trøstheim et al., 2020). This suggests that 

hedonic experience may be a valuable marker for distinguishing depression from other mood and 

anxiety disorders, which aligns with Tripartite Model assumptions. 

Reduced effort and drive, as well as reduced reward responsiveness, have been linked to depressive 

symptoms (Nusslock et al., 2015; Nusslock & Alloy, 2017; Swope et al., 2020). However, reward 

responsiveness may serve as a proximal marker for acute affective symptoms (f.e., anhedonia) rather 

than being a trait or stable marker of patients with mood disorders (Langenecker et al., 2014). This 

suggests that the relationship between reward processing and depressive symptoms may be complex 

and could be further investigated through future research. 

Moreover, the review revealed a scarcity of research on frustrative nonreward (NVS) in general, as well 

as the lack of primary articles on NVS research focused on bipolar disorder and PVS research focused 

on anxiety disorders. However, the review highlights the increasing number of publications originating 

from outside the US, indicating a growing acceptance of the dimensional research approach. 

Finally, the review identified one treatment, the Engage therapy, which has been developed to 

enhance symptoms connected to the positive valence domain targeting neural mechanisms underlying 

disordered emotional processing in mood and anxiety disorders (Alexopoulos & Arean, 2014). This 

finding underscores the feasibility of developing treatments that target specific neural mechanisms 

underlying emotional processing in order to improve the efficacy of treatment for mood and anxiety 

disorders. 
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5.2 Strengths and Limitations 

In general, evaluating mental disorders through the transdiagnostic RDoC framework approach is a 

highly intricate process, owing to the heterogeneity of known mental disorders and the complex 

nature of the RDoC framework, which exceeds the scope of this work. Nevertheless, this dissertation 

offers a new perspective by investigating the latent RDoC structure across various disorders and its 

relationship with disease severity in patients with anxiety and depressive disorders. However, a more 

comprehensive investigation would necessitate detailed research at the (sub-)construct level within 

the RDoC framework and integration of various disease patterns. 

 

The use of well-established psychological assessments to evaluate the constructs of the RDoC matrix 

is a significant strength of Paper 1. This approach allows for the analysis of data using a standardized 

framework, making it easier to compare findings across mental disorders. This also provides an 

opportunity for post hoc RDoC analysis in samples with integratable RDoC measures, which can further 

strengthen our knowledge about psychological functioning in mental health. 

Another strength also lies in providing a first glimpse of the latent structure of the RDoC domains in a 

large transnosological sample. This allows for an initial exploration of the relationship between 

different domains and their interactions across various mental disorders. This can provide a foundation 

for future research to further build upon and explore the underlying dimensional structure of mental 

health and disorders through the RDoC framework. 

The second paper's strength is in demonstrating the disease-specific and transdiagnostic associations 

of the latent constructs to symptom burden in patients with anxiety and depressive disorders. 

Specifically, the finding of a stronger NVS effect on depressive than anxiety symptoms highlights the 

opportunities offered by transnosological research approaches such as RDOC. This also helps in 

identifying possible underlying disease mechanisms that could be targeted with personalized 

interventions. 

The third paper's strength lies in providing a brief summary of RDoC-related publications on PVS and 

NVS, which regarding the Tripartite Model, the key domains in identifying the commonalities and 

differences of the mood and anxiety disorders spectrum. This review can serve as a valuable resource 

for researchers and clinicians interested in these domains/disorders and provide an overview of the 

current state of RDoC knowledge in these areas. In addition, by summarizing relevant research, this 

paper can help guide future studies by pointing out research gaps and providing information on 

possible starting points for new treatment approaches, ultimately advancing our understanding of 

these mental disorders and improving treatments in terms of precision medicine. 

As for Limitations, Paper 1 included over- or under-representation of some diagnostic categories, the 

use of variable reduction and modification indices for the analysis, the focus on behavioral and self-
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report units, and the need for further validation of the self-report measurements within the RDoC 

framework. 

Paper 2 has limitations due to incomplete information on comorbidities and some main diagnoses 

resulting in limited subgroup data sets. The cross-sectional design prevents causal conclusions about 

the relationship of PVS, NVS, CS, and SP functioning with disease severity in patients with anxiety and 

depressive disorders. The use of LM models may have a limited understanding of domain-specific 

relations and generalized linear mixed models (GLMM) or other more sophisticated methods could be 

considered for further investigations. Although outliers, heteroskedasticity, and multicollinearity were 

addressed, the results should be interpreted within the context of these specific conditions. The 

associational structure between PVS, NVS, and SP also needs further investigation, especially in light 

of multicollinearity and changes in significance with robust testing. 

The scoping review in Paper 3 has certain limitations, as it was not designed to provide a 

comprehensive overview of all research related to PVS and NVS in mood and anxiety disorders. Instead, 

the focus was mainly on the PVS and NVS domain level. Consequently, it is possible that some relevant 

publications may have been excluded since specific PVS and NVS constructs or subconstructs were not 

searched using keywords. Another limitation was excluding studies that did not clearly assign their 

research to specific RDoC constructs. This exclusion criterion is subjective and may have led to the 

exclusion of some RDoC-related results. Additionally, the review mapped articles from before 2017 to 

the revised PVS structure released by the NIMH in 2017, which could have resulted in different 

mapping than intended by the authors. Lastly, since there was no systematic review, there was no 

quality assessment of the included studies, a limitation inherent in a scoping review. 

5.3 Theoretical Implications and Future Directions 

This thesis demonstrates the potential of using the RDoC framework and its latent structure to improve 

our understanding of mental health functioning. This approach can identify disease-specific and 

transnosological constructs using various units of analysis, leading to more precise treatment options 

in the future (Pasion et al., 2019). Additionally, this thesis shows that the investigation of the coherent 

disease spectrum of anxiety and depressive disorders should not only consider symptom-related 

domains like PVS and NVS, but also extend to domains of mental functions such as SP and the other 

domains not covered by this thesis. 

Furthermore, our transdiagnostic approach yielded the following results: Transdiagnostic latent 

constructs were validated, which could help to increase our understanding of the etiology of mental 

disorders and help further distinguish diagnosis-specific as well as transdiagnostic self-report and 

behavioral markers of mental health functioning. We could also show that even though the RDoC 

domains are distinct constructs, they have a transnosological overlap. This also increased our 
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knowledge on the concept and diagnostic problem of comorbidity in diagnostic categories. Future 

RDoC-driven phenotypes may reveal differences and therefore help to refine treatment strategies and 

individualized precision treatment. 

We could also show that for the specific disorder spectrum of depressive and anxiety disorders with a 

high comorbidity rate, the RDoC domains have diagnosis-specific relations to disease severity, which 

could help to further differentiate building on the Tripartite Model of Anxiety and Depression.  

Furthermore, the literature review on RDoC domain level revealed an increasing number of RDoC-

specific publications but also identified research gaps that could foster future research to further 

differentiate diagnoses in the spectrum of mood and anxiety disorders. 

 

Regarding future research a promising direction is to examine the (sub)constructs of RDoC domains in 

relation to disease severity. This might include identifying specific aspects of functioning that are most 

strongly associated with the severity of mental disorders. For example, within the NVS domain, it might 

be helpful to investigate which subconstructs, such as fear, anxiety, or frustrative nonreward, are 

associated with which symptomatology as well as their level of association regarding specific diagnostic 

symptoms. This information could help to develop more targeted interventions and inform individual 

treatment options. 

Another promising direction for future research is to develop more precise and adequate self-report 

assessments designed to capture the RDoC domains and subconstructs (Khazanov et al., 2019). This 

would involve developing assessment tools that are more sensitive and specific to the dimensions of 

functioning being measured. Developing more precise self-report measures could help clinicians and 

researchers better understand the specific dimensions of functioning most relevant to particular 

mental disorders. 

Finally, using larger samples and new research approaches, such as supervised and unsupervised 

machine learning algorithms, could help further advance research in the RDoC framework. These 

algorithms can analyze large amounts of data identifying patterns/clusters that may not be 

immediately apparent through traditional statistical methods. This could be particularly useful for 

identifying functioning patterns across different mental disorders or disorder subtypes. Additionally, 

larger samples would provide more power to detect meaningful associations and enable more complex 

analysis methods to help uncover specific dimensions of functioning and transnosological features of 

mental disorders. 
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5.4 Conclusion 

In Conclusion, there is already more than a decade of research exploring the transnosological RDoC 

framework approach to help cut through known diagnostic barriers by trying to solve problems of 

heterogeneity and comorbidity and to understand the full spectrum of psychological functioning. This 

dissertation not only opened up a first look at the latent RDoC structure but also explored disease-

specific and transnosological associations for two common mental disorders with a high comorbidity 

rate and gathered the body of RDoC-specific literature on this disease spectrum. 

Paper 1 gave a first impression of the latent RDoC structure and thus enabled the exploration of the 

associations to disease severity. Consequently, Paper 2 explored these associations for anxiety and 

depressive disorders giving insight into possible distinguishing and common factors. Followed by a 

scoping review of the body of RDoC research gathered during the last decade in Paper 3, identifying 

further indicators and research gaps. 

This dissertation, therefore, is one step towards a better understanding of latent constructs of RDoC 

functioning in a transnosological population in general, as well as in distinguishing within the 

commonly comorbid disease spectrum of mood and anxiety disorders. 

 

 

 

"What lies behind us and what lies before us are tiny matters compared to what lies within us." 

Ralph Waldo Emerson 
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Abstract 

Objective: This study aimed to build on the relationship of well-established self-report and behavioral 

assessments to the latent constructs positive (PVS) and negative valence systems (NVS), cognitive 

systems (CS), and social processes (SP) of the Research Domain Criteria (RDoC) framework in a large 

transnosological population which cuts across DSM/ICD-10 disorder criteria categories. 

Methods: 1,431 participants (42.1% suffering from anxiety/fear-related, 18.2% from depressive, 7.9% 

from schizophrenia spectrum, 7.5% from bipolar, 3.4% from autism spectrum, 2.2 % from other 

disorders, 18.4% healthy controls, and 0.2% with no diagnosis specified) recruited in studies within the 

German research network for mental disorders for the Phenotypic, Diagnostic and Clinical Domain 

Assessment Network Germany (PD-CAN) were examined with a Mini-RDoC-Assessment including 

behavioral and self-report measures. The respective data was analyzed with confirmatory factor 

analysis (CFA) to delineate the underlying latent RDoC-structure. 

Results: A revised four-factor model reflecting the core domains positive and negative valence systems 

as well as cognitive systems and social processes showed a good fit across this sample and showed 

significantly better fit compared to a one factor solution. The connections between the domains PVS, 

NVS and SP could be substantiated, indicating a universal latent structure spanning across known 

nosological entities. 

Conclusions: This study is the first to give an impression on the latent structure and intercorrelations 

between four core Research Domain Criteria in a transnosological sample. We emphasize the 

possibility of using already existing and well validated self-report and behavioral measurements to 

capture aspects of the latent structure informed by the RDoC matrix. 

 

Keywords: Diagnosis and Classification, Research Domain Criteria, PD-CAN, confirmatory factor 

analysis CFA, RDoC, transdiagnostic  
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Introduction 

Since its launch in 2010, the Research Domain Criteria (RDoC) framework by the National Institute of 

Mental Health (NIMH) [1] gained traction, in an effort to transgress established symptom based 

diagnostic systems (Diagnostic and Statistical Manual of Mental Disorders [DSM] [2] / International 

classification of diseases [ICD] [3]), implementing new categories representing fundamental principles 

underlying these taxonomies [4]. This transnosological approach aims to understand the full spectrum 

of mental health and illness through incorporating biological, physiological and behavioral knowledge, 

while it seeks to overcome existing problems of symptom based heterogeneity, comorbidity and 

research limitations induced by diagnostic categories [5–7]. 

The RDoC approach represents a framework based on behavioral dimensions and neurobiological 

measures with the final goal of improving classification systems for mental diseases and treatment 

approaches [1, 8]. This goal arose from a fundamental critique on the DSM-5 and its lack of validity, 

which is caused by symptom-based diagnosis that do not categorize by etiology and fail to match 

mechanisms or markers identified in biological psychiatry [9]. These shortcomings have been linked to 

low response and remission rates in psychopharmacology, furthermore to potential harming of 

patients with needless treatments and diagnoses [10, 11]. 

The RDoC matrix [6] offers a systematic overview of currently six core domains forming basic 

dimensions of human functioning: positive (PVS) [12] and negative valence systems (NVS) [13], 

cognitive systems (CS) [14], social processes (SP) [15], arousal and regulatory systems (ARS) [16] and 

sensorimotor systems (SMS) [17]. For each domain a hierarchical system of constructs and 

subconstructs is defined to cover specific facets of this domain. Each (sub-)construct has eight “units 

of analysis” representing methodological aspects to integrate the following levels of information 

covering Genes, Molecules, Cells, Circuits, Physiology, Behavior, Self-report and Paradigms. In this 

current study only four domains are being investigated since ARS and SMS were subsequently added 

to the matrix after data collection started. The domains, (sub-)constructs and units of analysis 

investigated in the current work, are described in detail in the methods section. 

Little work has been done to validate these RDoC defined core domains using the units self-report and 

behavioral investigation, while the existing literature on this subject shows large variations of 

methodological approaches and definitions on these functional core domains. Recent studies using 

self-report measures explored or confirmed the multi-factorial structure of the PVS domain and 

showed connection to common constructs of personality [18, 19]. In addition, a specific PVS-scale and 

a subscale for empathy were implemented and validated [18, 20]. In a purely psychometric approach, 

Tsanas and colleagues (2017) found valid subconstructs assessing the latent structure of mood 

symptoms that further validate the RDoC construct PVS [21]. Paulus et al. (2017) used an RDoC 
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framework with self-report and behavioral measures to define the domains NVS and PVS and provided 

evidence suggesting that both domains should be treated independently and not as two sides of the 

same coin [22]. Their findings supported the assumption of an independent reward neural circuit [23]. 

Regarding the NVS domain, a review of self-report measures concluded that more exploratory work 

needs to be conducted in order to develop valid instruments to measure this domain and its 

subconstructs [24]. Nonetheless, a confirmatory study in children with internalizing disorder symptoms 

using self-report measures revealed an „higher order NVS“ with a multifactorial internal structure, 

supporting the idea of a latent NVS domain in developing children and suggesting an underlying set of 

biological mechanisms with construct specific elements [25]. 

Until this date, no validation studies regarding the CS domain exist, that use an explicit RDoC 

framework for self-report or behavioral measures. However, the sub-constructs integrating the 

domain have been investigated fairly well and have strong neurobiological support [26]. Furthermore, 

a latent cognitive multifactorial structure common in subjects diagnosed with schizophrenia, bipolar 

disorder and healthy adults has been validated which supports the idea of a cognitive multifactorial 

system congruent to the propositions of the RDoC framework [27]. Recent research on the SP domain 

showed promising results on capturing dimensional SP constructs with an already existing self-report 

measure in children with normative development and autism spectrum disorder [28]. 

In summary, single domains forming the latent structure of the RDoC framework regarding self-report 

measures have partially been substantiated. Following this research and the current recommendations 

by the NIMH [29, 30] our study sought to investigate the RDoC framework spanning across four of the 

core domains for the first time. 

Specifically, the goal of the current study was to establish a first look at the latent constructs of PVS, 

NVS, CS, and SP and their relationship using already existing self-report and behavioral assessments in 

a transnosological mixed population which cuts across DSM-V/ICD-10 disorder criteria categories. 

Moreover, we aimed to improve our understanding about the characteristics of these latent variables 

and their intercorrelations. 

Methods 

Participants and procedures 

Overall, 1,912 participants were recruited for the Phenotypic, Diagnostic and Clinical Domain 

Assessment Network Germany (PD-CAN) within the German research network for mental disorders 

[31]. All patients were initially recruited for specific intervention and observation studies of a given 

disease entity within each of the nine network consortia. Specifically, in this study, we report data from 

eight research consortia (PROTECT-AD, ESCAlife, ASD-Net, BipoLife, OptiMD, GCBS, APIC, ESPRIT). Since 
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the main cohort of the AERIAL project focusing on the development of substance use disorders 

represents a primarily adolescent at risk sample with comparably low prevalence of mental disorders, 

measuring similar domains using partially different assessment methods, we excluded data from this 

consortium from the present analyses given the focus on confirmatory factor analysis. Due to the 

heterogeneity of the studies within the network, each of the projects implemented specific in- and 

exclusion criteria as well as the Mini-RDoC assessment in toto or partially depending on the individual 

assessment fit in the respective study (see SI1 or below for details). An overview on the main aims, 

sampling including in-/exclusion criteria and number of participants included for each specific study is 

available in supplementary material SI2. All subjects gave additional written informed consent to 

participate in and contribute their data to the PD-CAN network in an anonymized fashion at the local 

sites. Data were transmitted from the partner site via secure servers and data carriers, or an 

anonymized electronic research file implemented in secuTrial® (interActive Systems GmbH, Berlin). 

A consented test-battery with 16 psychological tests was administered after recruitment in addition or 

embedded into the usual testing of each study, with the principal aim to measure behavioral and self-

report constructs of the RDoC matrix [1, 4, 6]. The battery comprises a shell model (Figure SI1) with 

two layers and a core. Baseline implementation of the core variables was obligatory and shell variables 

were optional depending on their fit to the specific assessment process (f.e. questionnaire processing 

time) to accommodate the individual study designs. The consent process on the battery was managed 

through a Delphi process including experts from each of the nine consortia and resulted in a selection 

of tasks for shell and core assessments in 2014. The consent group also determined and assigned a 

priori the domains assessed within the RDoC matrix by using the information given by the NIMH and 

publications on self-report/behavioral measures within the RDOC framework at that time [12–16, 22, 

25, 32]. Supplementary Table SI3 shows a detailed description of this battery and the tests. The derived 

29 variables/scales included in the model were implemented to assess PVS, NVS, CS und SP as latent 

factors. 

Measurements 

Positive and negative valence systems: the Positive and Negative Affect Schedule (PANAS) [33] is a 10-

item self-report scale on positive and negative affect. The Behavioral Inhibition and Activation Scale 

(BIS/BAS) [34] includes 24-items assessing motivation towards goal-motivated or avoidance of aversive 

outcomes. The BSI-53 (Brief Symptom Inventory) [35] is a self-report psychometric instrument to 

assess a broad range of psychological problems and symptoms of psychopathology. It consists of 53 

items yielding 9 scores for primary symptom dimensions and three global distress indices. Abuse and 

neglect during childhood and adolescence was measured using the 5-item Childhood Trauma Screener 

(CTS) [36]. 
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Cognitive systems: The two-tiered TMT A/B [37] is a widely used neuropsychological instrument that 

measures speed of scanning, visuomotor tracking, divided attention and cognitive flexibility. Also 

included were two subtests of the Wechsler Adult intelligence Scale (WAIS-IV) [38]. First, Digit-span 

Forward task (DF) assesses working memory capacity by asking participants to recall an increasing 

sequence of spoken digits. Second, the Digit Symbol Substitution Test (DSST) measures cognitive 

processing speed, short term memory, learning ability, visual perception, visuomotor coordination, 

ability for visual scanning and attention. The short form of the Barratt Impulsiveness Scale (BIS-15) [39] 

consists of 15 items assessing the behavioral or personality construct of impulsiveness represented in 

three subscales of non-planning, attentional and motor impulsivity. Lastly, the Multiple-choice Word 

Test (MWT-B) [40] with 37 items offers an estimate for premorbid cognitive ability. 

Social processes: The WHO Disability Assessment Schedule 2.0 (WHO-DAS 2.0) [41] is a 12-item 

instrument developed by the WHO for assessing health status and disability. Specifically, the single 

item reflecting social integration was used. Similarly, additional subscales from the BSI-53 [35] 

assessing social relationships and social anhedonia were used. The Emotion Regulation Questionnaire 

(ERQ) [42] is a 10-item scale assessing two emotion regulation strategies, cognitive reappraisal and 

expressive suppression, in relation to SP. In addition, three sociodemographic variables were 

implemented to include indirect measures of existing social relations, affiliation and attachment. Used 

subscales and their relation to the RDoC matrix are shown in Table 1. 

The structure of data showed heterogeneous missingness (36.68 % throughout the whole raw dataset). 

To deal with missingness, we applied the following strategy: First, we excluded all participants (N=481) 

lacking all the indicator variables/scales for at least one of the four RDoC from our analyses. Overall 

missingness was thus reduced by 12.69 %. Missing values within the observed variables (see Table 2) 

that were considered (a priori) for the factor analysis by the consent group amounted to 11.12 %. Even 

though the overall missing rate can be considered as typical [43], in a second step, we considered 

individual items exhibiting missingness in more than 35 % of data. Four specific variables retained 

missingness at approximately 39 %: BIS/BAS subscales Behavioral Inhibition, BAS-Drive, BAS-Reward 

Responsiveness and PANAS Positive Affect (see also Table 2). Given that three of the indicators had 

been selected for PVS, we decided to use three of the six single items from the BSI-53 Obsessive-

compulsive scale (focusing on inhibition and habituation as parts of PVS [12]) instead of the whole 

scale as indicators in order to strengthen the database informing the latent factor PVS. This benefited 

the full information maximum likelihood method (FIML) [44] used to handle missing data, because 

more detailed information was available for missing variable estimation. The final sample to evaluate 

the structure of our four-factor model consisted of n=1,431 participants. A descriptive overview on the 

demographic and diagnostic information of the final sample can be found in Table 3. 
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Statistics 

The underlying latent RDoC factor structure of the PD-CAN assessment was tested using confirmatory 

factor analysis (CFA) with Maximum likelihood (ML) estimation. Specifically, we fit the confirmatory 

four-factor model using lavaan version 0.6-6 in R version 4.0.2 with RStudio 1.3.1073 with FIML [44] 

handling missing data which was considered missing at random (MAR). Latent factors were 

standardized, i.e., variance was restricted to 1, allowing free estimation of all factor loadings. In 

addition, the four-factor model was compared to a one-factor solution using the same variables, which 

sets the correlation between the latent factors to 1 and another model which doesn´t allow 

covariances between the latent factors treating them as independent. 

Given that exploratory data analysis with the Shapiro Wilk Test [45] for multivariate normal 

distribution revealed that none of the indicator variables were normally distributed. We used natural 

logarithm (ln) for right skewed variables or Johnson transformation [46] for variables with a high range 

to adjust the distribution. Variables/scales that were already z-transformed (DSST score) or were 

dichotomous or categorical (e.g., residential status) did not undergo transformation. To ensure a 

congruent polarity for SP we reversed the WHO-DAS 2.0 single item ‘friendships’ since all utilized 

indicators for SP had negative polarity. Raw scores for all observed variables as well as item-specific 

missingness are provided in Table 2. 

 

Results 

Confirming the primary hypothesis, all indicators showed significant (p<.001, except BIS-15 Non-

planning Impulsivity scale with p<.05) factor loadings on the considered domains with standardized 

coefficients ranging from -.76 to .49 for PVS, -.53 to .85 for NVS, -.79 to .71 for CS and -.92 to .54 for 

SP. However, the four-factor model fit (model 1) was poor with a comparative fit index (CFI) of .77, a 

Tucker-Lewis index (TLI) of .75 and a root mean square error of approximation (RMSEA) of .078 with a 

90 % confidence interval (CI) (.076 -.081). However, compared to a single factor solution (model 2: 

χ2(6) 1158.1, <.001) or a solution assuming the four factors as independent (model 3: χ2(6) 2571.2, 

p<.001), fit was significantly better. For more information on all analyzed CFA-models see 

supplementary table SI5 for details. 

To address poor fit, we examined the amount of variance explained by each variable/scale using R-

Squared estimates for each indicator. Twelve indicators explained less than 20 % of the variance in the 

respective domain and were excluded from further analyses (see Table 4). 

In addition, using modification indices (mi) as a starting point, we reconfigured the model for two 

indicators. Modification indices reflect a test for covariance across the four factors (RDoC) under study 
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in CFA when covariances are fixed a priori. Specifically, we defined that all variables with a mi > 200, 

that showed larger covariance of an indicator to another factorial domain were changed to the other 

domain. In a first step, we relocated the BSI53 Anhedonia item (mi = 270.30) to PVS (instead of NVS). 

This change was informed by research that suggests anhedonia to be strongly associated with general 

approach behavior [19], a decrease in positive affect [47] and the reward system as a core component 

of PVS [48, 49]. In a second step, the BSI53 Hostility subscale (mi = 203.40) was moved to indicate SP 

since examining the scale items revealed proximity to interpersonal hostility and significant distance 

to frustrative nonreward to which it was assigned a priori. Subsequently, all modification indices 

ranged below 200. 

Finally, we re-examined the scales on item level that were removed for low R-squares earlier to test 

for an increased shared variance in the latent structure altered based on modification indices. To 

maximize explained variance, we formed mean scores based on these items. Shared variance 

significantly improved when we combined items from the BIS/BAS Drive and Reward Responsiveness 

subscales. Additionally, we also restricted items in the PANAS Positive Affect subscale to reflect 

hedonic items, items from the BSI Obsessive-Compulsive subscale to items reflecting habituation, and 

items from the BIS Behavioral Inhibition subscale to reflect anxiety and threat more closely. All changes 

can be found in Table SI4. 

Applying these changes created a significantly improved model fit CFI of .93, TLI of .92. and RMSEA of 

.077 with 90 % CI (.072 - .082). The overall fit as estimated with the CFI now indicated good fit [50]. 

This full four factor model (model 4) again fitted the data significantly better than a single factor 

solution (model 5: χ2(6) = 1656.3, p<.001) or the solution with four independent factors (model 6: χ2(6) 

= 2327.8, p<.001). 

Regarding the relationship between the indicators and their latent factors, highly significant factor 

loadings suggest that participants with higher scores in PVS tended to have more hedonic affect (β = 

.545, p<.001), better habituation (β = .810 p<.001) and less anhedonia (β = -.758, p<.001).  

Participants with high scores in NVS tended to have higher levels of general (β = .909, p<.001) and 

phobic anxiety (β = .812, p<.001), more somatization (β = .746, p<.001), and more anxiety-based 

behavioral inhibition (β = .491, p< .001).  

As expected, participants with higher cognitive abilities exhibited better premorbid intelligence (β = 

.688, p<.001), better cognitive speed processing (β = -.796, p<.001) and executive functioning (β = -

.796, p<.001).  
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Higher scores in the SP domain aligned with better skills in keeping friendships (β = .532, p<.001) and 

less paranoid ideation (β = -.787, p<.001), less social anhedonia (β = -.756, p<.001), as well as less 

interpersonal sensitivity (β = -.909, p<.001) and hostility (β = -.764, p<.001). 

There were also significant relations between the four latent factors in that participants with positive 

affectivity had higher social (β = .891, p<.001) and cognitive skills (β = .221, p<.001) and less negative 

affect or aversion against events, objects, and situations (β = -.757, p<.001). At the same time, 

participants with high levels of negative affect exhibited decreased cognitive (β = -.232, p<.001) and 

social skills (β = -.818, p<.001). Finally, higher cognitive skills were related to better social skills (β = 

.175, p<.001, see Figure 1 for details). 

Figure 1 

Factorial loadings of the final model on the four Research Domain Criteria 

[insert figure 1 here] 

Fig.1 Standardized latent variables: PVS = Positive valence systems; NVS = Negative valence systems; CS = Cognitive systems; 

SP = Social processes; Manifest variables: BIS/BAS Behavioral Inhibition Anxiety =Anxiety based inhibition aspects of BIS/BAS 

subscale Behavioral Inhibition ; BSI-53 Anhedonia = BSI-53 single item Anhedonia; BIS-53 Anxiety = BIS-53 subscale Anxiety; 

BSI-53 Habituation = habituational aspects of BSI-53 single items Obsessive-compulsive ; BSI-53 Hostility = BSI-53 subscale 

Hostility; BSI-53 Interpersonal Sensitivity = BSI-53 subscale Interpersonal Sensitivity; BSI-53 Phobic Anxiety = BSI-53 subscale 

Phobic Anxiety; BSI-53 Paranoid Ideas = BSI-53 subscale Paranoid Ideation; BSI-53 Social Anhedonia = BSI-53 single Item Social 

Anhedonia; BSI-53 Somatization = BSI-53 subscale Somatization; DSST Work Memory = Digit Symbol Substitution Test raw 

score; PANAS Hedonic = Hedonic aspects of PANAS subscale Positive Affect; TMT-A Time Attention = Trail Making Test – 

Version A completion time; TMT-B Time Cognitive Control = Trail Making Test – Version B completion time; WHO-DAS 

Friendships = WHO-DAS 2.0 Single item Friendships reversed 

 

Discussion 

The present study used CFA to delineate four core domains of the RDoC framework using behavioral 

and self-report assessments in a heterogeneous sample of patients suffering from mental disorders 

and controls. Following the implementation of a short and efficient Mini-RDoC-Assessment approach 

for this task in multiple studies from within the German Research Network for mental disorders, it was 

expected to identify latent constructs shared by multiple disorders that may eventually generate a 

better understanding of the transnosological structure formed by the RDoC framework. 

The four-factor model reflecting the core domains PVS and NVS as well as CS and SP showed good fit 

across a sample of clinical and nonclinical participants spanning across major mental disorder 

diagnoses supporting the potential transnosological validity of the RDoC framework as implemented 
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using behavioral assessments only. Compared to a one factor solution and a version treating all factors 

as independent, it also showed significantly better fit. 

Specifically, regarding PVS, hedonic (PANAS) and anhedonic aspects of reward responsiveness as well 

as habituation (BSI-53) connected with reward learning as part of this domain could be confirmed. 

However, items reflecting reward valuation and reward responsiveness had to be excluded because of 

high levels of error variance indicating poor fit with the overall construct of PVS. At the same time, 

anhedonia showed to be a valid indicator of the dimension forming PVS as compared to NVS. These 

results correspond to previous findings for this construct [24]. 

For NVS, especially potential threat indicators (BSI-53, BIS/BAS) remained valid within the overall 

factorial structure. Interestingly, hostility shared more variance with SP than with NVS as a measure 

for frustrative nonreward. 

For CS, behavioral measurements for attention (TMT-A), cognitive control (TMT-B) and working 

memory (DSST) confirm these constructs as informative for this latent factor. Presumably because of 

measurement invariance, the self-report measures for subconstructs of cognitive control failed to 

contribute to the model.  

As for SP, this domain could be best represented by the a priori set variables. Despite the observation 

that almost half of the measures had high levels of error variance (sociodemographic and emotion 

regulation) and in result had to be removed as indicators from the model (see [22] for similar results), 

the final model represents a clear representation of SP including social hedonia (BSI-53), the ability to 

maintain friendships (WHO-DAS), as well as interpersonal sensitivity and paranoid ideation (BSI-53). 

Across domains, a strong connection between the domains PVS, NVS and SP could be substantiated, 

indicating a universal latent structure spanning across known nosological entities. CS showed smaller 

but meaningful correlations with the other domains, suggesting that the associations of cognitive 

abilities with key aspects of affectivity and SP are small and may be moderated by specific disease 

mechanisms in e.g. schizophrenia [51], autism spectrum disorders [52, 53] and affective disorders [54]. 

Concerning all removed subconstructs and their measurements, further research needs to be 

conducted examining existing self-report measures and their allocation inside the RDoC framework as 

well as to conceptualize new comprehensive measurement tools improving valid measurement of its 

dimensional latent structure for better adoption in clinical assessment and research. 

Finally, our findings suggest that the Mini-RDoC test battery, specifically subsets of the self-report 

questionnaires BSI-53, PANAS, BIS/BAS, WHO-DAS and TMT A/B and DSST as cognitive tests, 

successfully resemble aspects of the four core domains measured. Revealing a latent factor structure 
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common to all mental disorders included in this study, as anticipated by the RDoC framework, and 

gives space for a definition improvement on the latent (sub-)constructs and their relations in-between. 

Several limitations need to be addressed considering our findings from this study. The implementation 

of the Mini-RDoC assessment as a core assessment inside the German research network for mental 

disorders enabled us to build a considerable amount of data providing a transnosological view cutting 

across known disorder-based categories. However, some diagnostic categories were over- or 

underrepresented. Thus, while findings are generalizable throughout a large variety of mental diseases 

future research could validate our findings using a more balanced distribution. 

The initial poor model-fit and the need to use variable reduction and modification indices to guide and 

reshape our a priori assumptions introduced a bias resulting in reduction of robustness and 

generalizability of our final model. However, we used these methods very carefully and gave detailed 

information on the changes made. We would like to point out that all changes applied refer to a 

theoretical basis in our procedures and that model fit was superior to other factor solutions. 

Nevertheless, future research should replicate our findings to confirm the formed latent structure. 

Though this procedure may have been a little exploratory, the significantly better fit in comparison to 

the one factor solution, supports the assumption of a four factor latent structure. 

In contrast to the basic assumption of the RDoC approach that latent variables would become apparent 

across units of analyses (i.e., considering molecules, cells, physiology, circuits, behavior, and self-

report) within domains, our approach is mainly symptom-oriented and focuses on the behavioral and 

self-report units. Therefore, our study did not evaluate cross-unit validity of the RDoC but investigated 

latent variables within the self-report unit. 

Furthermore, our findings on the assignment changes implicated by modification indices and the 

removal of several constructs due to high error variance should be re-examined and cross-validated in 

further, preferentially larger, datasets.  

Also, there is some ambiguity with respect to the self-report measurements within the RDoC 

framework [24], suggesting that more research on embedding already validated and reliable self-

report measures into the RDoC framework needs to be done, as well as validating new measurements 

for specific domains that emerged after our initial consensus on the used measurements (e.g., the 

sensorimotor domain [17]) and their integration with other units of analysis as suggested by f.e. 

MacNamara and Phan (2016) [55]. 

To conclude, this study gives a first impression on the latent structure and intercorrelations between 

four core Research Domain Criteria in a transnosological sample cutting across symptom-based 

diagnostics. We emphasize the possibility of using already existing and well validated self-report and  
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behavioral measurements to capture aspects of the latent structure formed by the RDoC matrix. This 

will enable future research connecting the RDoC matrix and its core domains PVS, NVS, CS and SP to 

outcome measures like disease severity to better characterize domain-specific effects across mental 

disorders, which may help inform the development of stratified treatment strategies. 
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Tables 

Table 1 

A priori allocation of the PD-CAN assessment to RDoC 

Measured RDoC and constructs Instrument 

Positive valence systems (PVS) 

Reward responsiveness PANAS Subscale Positive Affect 

Reward responsiveness BIS/BAS Subscale Reward Responsiveness 

Reward valuation BIS/BAS Subscale Drive 

Reward learning BSI-53 Single items Obsessive-Compulsive 

Negative valence systems (NVS) 

Potential threat (anxiety) BIS/BAS Subscale Behavioral Inhibition 

Potential threat (anxiety) BSI-53 Subscale Anxiety 

Potential threat (anxiety) BSI-53 Subscale Phobic Anxiety 

Potential threat (anxiety) BSI-53 Subscale Somatization 

Frustrative nonreward BSI-53 Subscale Hostility 

Loss BSI-53 Single item Anhedonia 

Sustained threat CTS Sumscore Childhood Trauma 

Cognitive systems (CS) 

Language MWT-B Raw score Multiple-Choice Word Test – 

Version B 

Attention TMT-A Raw score Trail Making Test – Version A 

Cognitive control TMT-B Raw score Trail Making Test – Version B 

Cognitive control BIS-15 Subscale Attentional Impulsivity 

Cognitive control BIS-15 Subscale Non-planning Impulsivity 

Working memory DF Sumscore Digit span forward 

Working memory DSST Raw score Digit Symbol Substitution Test 

Social processes (SP) 

Affiliation and attachment Demography Single item graduation 

Affiliation and attachment Demography Single item occupation 

Affiliation and attachment Demography Single item residential status 

Affiliation and attachment WHO-DAS 2.0 Single item Friendships reversed 

Affiliation and attachment BSI-53 Subscale Interpersonal Sensitivity 

Affiliation and attachment BSI-53 Single item Social Anhedonia 

Perception and understanding of self BSI-53 Subscale Paranoid Ideation 

Perception and understanding of self ERQ Subscale Reappraisal 

Perception and understanding of self ERQ Subscale Suppression 
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Note. BIS-15 = Barratt Impulsiveness Scale - Short Form; BIS/BAS = Behavioral Inhibition System/ Behavioral 

Activation System Scale; BSI-53 = Brief Symptom Checklist; CTS = Childhood Trauma Screener; DF = Digit span 

forward; DSST = Digit Symbol Substitution Test; ERQ = Emotion Regulation Questionnaire; PANAS = Positive and 

Negative Affect Scale; WHO-DAS 2.0 = WHO Disability Assessment Schedule 2.0. 

Table 2 

Descriptive Statistics of Observed Variables (untransformed) 

Variable Instrument Mean SD Min Max Mdn IQR % 

Missing 

Subscale Positive Affect 

(PVS) 

PANAS 16.39 7.56 0.00 42.00 16.00 10.00 38.50 

Subscale Reward 

Responsiveness (PVS) 

BIS/BAS 10.27 2.53 4.00 20.00 10.00 3.00 39.20 

Subscale Drive (PVS) BIS/BAS 8.94 2.42 4.00 16.00 9.00 4.00 39.20 

Single item (15) Obsessive-

Compulsive (PVS) 

BSI-53 1.38 1.20 0.00 4.00 1.00 2.00 0.63 

Single item (26) Obsessive-

Compulsive (PVS) 

BSI-53 0.48 0.88 0.00 4.00 0.00 1.00 0.35 

Single item (27) Obsessive-

Compulsive (PVS) 

BSI-53 1.16 1.13 0.00 4.00 1.00 2.00 0.28 

Subscale Behavioral 

Inhibition (NVS) 

BIS/BAS 12.02 3.63 7.00 26.00 12.00 6.00 39.20 

Subscale Anxiety (NVS) BSI-53 0.87 0.76 0.00 3.83 0.67 1.13 0.35 

Subscale Phobic Anxiety 

(NVS) 

BSI-53 0.73 0.85 0.00 4.00 0.40 1.20 0.35 

Subscale Somatization (NVS) BSI-53 0.60 0.62 0.00 3.57 0.43 0.71 0.35 

Subscale Hostility (NVS) BSI-53 0.56 0.60 0.00 3.40 0.40 0.60 0.35 

Single item Anhedonia (NVS) BSI-53 0.93 1.17 0.00 4.00 1.00 1.00 0.42 

Sumscore Childhood 

Trauma (NVS) 

CTS 2.91 3.30 0.00 19.00 2.00 4.00 1.05 

Raw score MWT-B (CS) MWT-B 27.85 5.17 0.00 37.00 28.00 6.00 11.11 

Raw score TMT-A (CS) TMT-A 28.17 11.96 10.00 114.00 25.19 12.61 18.24 

Raw Score TMT-B (CS) TMT-B 61.88 27.99 15.33 282.00 55.00 26.24 16.00 

Subscale Attentional 

Impulsivity (CS)

BIS-15 5.34 2.88 0.00 14.00 5.00 4.00 12.86 

Subscale Non-planning 

Impulsivity (CS) 

BIS-15 6.32 3.13 0.00 15.00 6.00 4.00 12.86 
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Variable Instrument Mean SD Min Max Mdn IQR % 

Missing 

Sumscore DF (CS) DF 8.33 2.35 2.00 16.00 8.00 3.00 17.12 

Raw score DSST (CS) DSST -0.33 1.07 -4.91 4.26 -0.34 1.35 8.18 

Single item graduation (SP) 5.67 1.67 0.00 8.00 7.00 3.00 0.49 

Single item occupation (SP) 0.64 0.48 0.00 1.00 1.00 1.00 2.94 

Single item residential 

status (SP) 

0.61 0.49 0.00 1.00 0.42 

Single item Friendships (r) 

(SP) 

WHO-DAS 

2.0 

2.90 1.16 0.00 4.00 3.00 2.00 29.63 

Subscale Interpersonal 

Sensitivity (SP) 

BSI-53 0.98 0.97 0.00 4.00 0.75 1.25 0.28 

Single item Social 

Anhedonia (SP) 

BSI-53 0.90 1.13 0.00 4.00 1.00 1.00 0.28 

Subscale Paranoid Ideation 

(SP) 

BSI-53 0.67 0.74 0.00 4.00 0.40 1.00 0.42 

Subscale Reappraisal (SP) ERQ 24.34 7.36 3.00 42.00 15.72 

Subscale Suppression (SP) ERQ 15.56 5.07 2.00 28.00 15.72 

Note. SD = Standard deviation; Mdn = Median; IQR = Interquartile range; (r) = reversed; PVS = Positive valence 

systems; NVS = Negative valence systems; CS = Cognitive systems; SP = Social processes; BIS-15 = Barratt 

Impulsiveness Scale - Short Form; BIS/BAS = Behavioral Inhibition System/Behavioral Activation System Scale; 

BSI-53 = Brief Symptom Checklist; CTS = Childhood Trauma Screener; DF = Digit span forward; DSST = Digit Symbol 

Substitution Test; ERQ = Emotion Regulation Questionnaire; PANAS = Positive and Negative Affect Scale; TMT-

A/B = Trail Making Test A/B; WHO-DAS 2.0 = WHO Disability Assessment Schedule 2.0; all variables were 

plausibility checked: scores were in range of respective assessment. 
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Table 4 

Dropped Indicators with low R-Square 

RDoC Instrument Variable Estimate 

PVS BIS/BAS Subscale Reward Responsiveness .074 

PVS BIS/BAS Subscale Drive .121 

NVS CTS Sumscore Childhood Trauma .088 

CS MWT-B Raw score MWT-B .119 

CS BIS-15 Subscale Attentional Impulsivity .005 

CS BIS-15 Subscale Non-planning Impulsivity .055 

CS DF Sumscore DF .114 

SP Sociodemographic Single item graduation .013 

SP Sociodemographic Single item occupation .022 

SP Sociodemographic Single item residential status .009 

SP ERQ Subscale Reappraisal .083 

SP ERQ Subscale Suppression .041 

Note. Cut-off (r² < .20). RDoC = Research Domain Criteria; PVS = Positive valence systems; 

NVS = Negative valence systems; CS = Cognitive systems; SP = Social processes; BIS-15 = 

Barratt Impulsiveness Scale - Short Form; BIS/BAS = Behavioral Inhibition System/Behavioral 

Activation System Scale; CTS = Childhood Trauma Screener; DF = Digit span forward; ERQ = 

Emotion Regulation Questionnaire; MWT-B = Multiple-Choice Word Test - Version B. 
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Figure SI1 

Shell model of assembled Mini-RDoC assessment 

 

Note. Core had to be implemented inside the assessment process of the 
study; shells were optional depending on their fit to the specific assessment 

process of the respective study. 
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Table SI3 

Construction of the PD-CAN-Assessment as a shell model 

RDoC construct Units of 

Analysis 

Instrument Abbreviation 

Core    

SES, medication Anamnesis Standardized interview  

Diagnosis Anamnesis Standardized interviews and checklists a  

Fluid intelligence Behavior Digit Symbol SubstitutionTest DSST 

Working memory Behavior Digit span (forward) DF 

Psychopathology Self-report Brief Symptom Inventory BSI-53 

Functional restriction Self-report WHO Disability Assessment Schedule 2.0 WHO-DAS 2.0 

Childhood Trauma Self-report Childhood Trauma Screener CTS 

Shell 1    

Cognitive speed processing Behavior Trail Making Test A TMT-A 

Executive functioning Behavior Trail Making Test B TMT-B 

Approach Self-report Behavioral Approach Scale BIS/BAS 

Inhibition Self-report Behavioral Inhibition Scale BIS/BAS 

Impulsivity Self-report Barratt Impulsiveness Scale – Short Version BIS-15 

Affect Self-report Positive and Negative Affect Schedule PANAS 

Premorbid Intelligence Behavior Multiple-Choice Word Test – Version B MWT-B 

Shell 2    

Episodic Memory Behavior Verbal Learning and Memory Test VLMT 

Emotion Regulation Self-report Emotion Regulation Questionnaire ERQ 

Quality of Life Self-report WHO- 5 Well-Being Index WHO-5 

Note. SES = Socioeconomic status; RDoC = Research Domain Criteria 
a Standardized interviews and checklists: SCID (Structured Clinical Interview for Diagnostic and Statistical Manual 
of Mental Disorders [DSM-IV]), CIDI (Composite International Diagnostic Interview), IDCL (International 
Diagnostic Checklists for International Classification of Diseases [ICD-10]), DIPS (Diagnostic Interview for Mental 
Disorders) or Mini-DIPS.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Article: Mapping Research domain criteria using a transdiagnostic Mini-RDoC assessment in mental disorders – a confirmatory factor 
analysis 
Journal: European Archives of Psychiatry and Clinical Neuroscience 
Authors: Bernd R. Förstner, Mira Tschorn, Nicolas Reinoso-Schiller, Lea Mascarell Maričić, Erik Röcher, Janos L. Kalman, Sanna Stroth, 
Annalina V. Mayer, Kristina Schwarz, Anna Kaiser, Andrea Pfennig, André Manook, Marcus Ising, Ingmar Heinig, Andre Pittig, Andreas 
Heinz, Klaus Mathiak, Thomas G. Schulze, Frank Schneider, Inge Kamp-Becker, Andreas Meyer-Lindenberg, Frank Padberg, Tobias 
Banaschewski, Michael Bauer, Rainer Rupprecht, Hans-Ulrich Wittchen, Michael A. Rapp. 
Corresponding author: Prof. Dr. med. Dr. phil. Michael A. Rapp, Social and Preventive Medicine, University of Potsdam, Am Neuen Palais 
10, 14469 Potsdam, Germany, Phone +49 331 977 4095, Fax +49 331 977 4078, michael.rapp@uni-potsdam.de, Orchid-ID: 0000-0003-
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Table SI4 

Additional changes on scales and items with descriptive statistics 

RDoC Old variable Items Transformation New variable Mean SD 

PVS BIS/BAS subscales 

Drive and Reward 

Responsiveness 

3, 7, 12, 21 Forming mean 
score 

Scale Goal 

Attainment 

2.90 0.58 

PVS PANAS subscale 

Positive Affect 

active, 

interested, 

enthusiastic, 

determined 

Item reduction 

and forming 

mean score 

Scale Hedonic 

Affect 

1.78 0.82 

PVS BSI-53 single items 

Obsessive-compulsive  

15r, 26r, 27r Forming mean 

score 

Scale Habituation 2.99 0.86 

NVS BIS/BAS subscale 

Behavioral Inhibition 

2r, 8, 22r, 24 Forming mean 

score 

Scale Anxiety-

based Inhibition 

3.23 0.59 

Note. Variables were transformed with log10 to address normal distribution issue. SD = Standard deviation; r = 
reversed; RDoC = Research Domain Criteria; PVS = Positive valence systems; NVS = Negative valence systems; 
BIS/BAS = Behavioral Inhibition System/Behavioral Activation System Scale; BSI-53 = Brief Symptom Checklist; 
PANAS = Positive and Negative Affect Scale. 
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1 Abstract 38 

Background: Anxiety and depressive disorders share common features of mood dysfunctions. This 39 

has stimulated interest in transdiagnostic dimensional research as proposed by the Research 40 

domain criteria (RDoC) approach by the National Institute of Mental Health (NIMH) aiming to 41 

improve the understanding of underlying disease mechanisms. The purpose of this study was to 42 

investigate the processing of RDoC domains in relation to disease severity in order to identify 43 

latent disorder-specific as well as transdiagnostic indicators of disease severity in patients with 44 

anxiety and depressive disorders. 45 

Methods: Within the German research network for mental disorders, 895 participants (n=476 46 

female, n=602 anxiety disorder, n=257 depressive disorder) were recruited for the Phenotypic, 47 

Diagnostic and Clinical Domain Assessment Network Germany (PD-CAN) and included in this 48 

cross-sectional study. We performed incremental regression models to investigate the association 49 

of four RDoC domains on disease severity in patients with affective disorders: positive (PVS) and 50 

negative valance system (NVS), cognitive systems (CS) and social processes (SP). 51 

Results: The results confirmed a transdiagnostic relationship for all four domains, as we found 52 

significant main effects on disease severity within domain-specific models (PVS: β=-.35; NVS: 53 

β=.39; CS: β=-.12; SP: β=-.32). We also found three significant interaction effects with main 54 

diagnosis showing a disease-specific association. 55 

Limitations: The cross-sectional study design prevents causal conclusions. Further limitations 56 

include possible outliers and heteroskedasticity in all regression models which we appropriately 57 

controlled for. 58 

Conclusion: Our key results show that symptom burden in anxiety and depressive disorders is 59 

associated with latent RDoC indicators in transdiagnostic and disease-specific ways. 60 

  61 
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2 Introduction 62 

Major depressive (MDD), as well as anxiety disorders (AD) may be characterized by altered 63 

emotional processes expressed upwards from neural circuitry to clinically relevant variations of 64 

symptomatology. On symptom level, MDD and AD share common features of aberrations of mood 65 

and emotions. On the one hand, high negative affect is present in both types of disorders, with 66 

depressed mood/anhedonia as well as anxious mood associated with both MDD and AD. On the 67 

other hand, anxious hyperarousal and persistent fear, anxiety or avoidance of perceived threats are 68 

considered general characteristics of AD, whereas low positive affect is relatively specific to MDD 69 

and only to certain distress-related types of AD, such as social anxiety disorder (SAD) or 70 

generalized anxiety disorder (GAD) (1–3). Furthermore, symptoms of anhedonia, meaning the loss 71 

of pleasure or interest in previously rewarding activities, are strongly tied to MDD. There is also 72 

an association of cognitive dysfunction for both disorders, while this association is more 73 

heterogenous for AD due to its broad disease spectrum (4). Existing literature also shows 74 

heterogeneous associations with respect to social processes. For example, the construct of 75 

affiliation and attachment has been associated with MDD and SAD, whereas the construct of 76 

understanding of self and others has been associated with GAD (5). 77 

Common features in symptomatology and common neurobiological mechanisms in depressive and 78 

anxiety disorders can be considered partly responsible for limitations in diagnostic specificity, 79 

which is necessary to develop precise treatments (precision medicine) that can improve the 80 

stagnant treatment of mental illness.  81 

The Research Domain Criteria (RDoC) approach promoted by the National Institute of Mental 82 

Health (NIMH) aims to address these issues and guide research toward a better understanding of 83 

mental disorders and their underlying psychological, neural and biological mechanisms, ultimately 84 

leading to improved treatments. The RDoC approach views mental disorders as syndromes at 85 

multiple levels, also connected to disrupted or dysfunctional brain circuitry (6, 7). To gain a better 86 

understanding of the links between disease-specific symptomatology and the underlying neural 87 

mechanisms of emotional (dys)function, the latent RDoC domains positive (PVS) and negative 88 

valence systems (NVS), cognitive systems (CS) and social processes (SP) were established and 89 

proved to be valid research constructs (8–12). 90 

The PVS domain includes mechanisms involved in responses to attractive stimuli, such as 91 

responding to reward, as well as learning and valuation of rewards as parts of the reward system. 92 

In contrast, the NVS domain comprises responses to aversive stimuli of acute, potential, and 93 

sustained threat, loss, or aggression due to frustration. The CS domain comprises of circuits 94 

generating attentional processes, perception, memory functioning, language processing and 95 

cognitive control. The SP domain contains concepts of affiliation and attachment, social 96 

communication, as well as perception and understanding of self and others (13). In our previous 97 

research, we identified four distinct domains (PVS, NVS, CS, SP) in a latent structure of four 98 

overlapping factors (12). 99 

There is limited research on PVS functioning within the spectrum of anxiety disorders, with most 100 

studies focusing on patients with specific anxiety disorders such as SAD and GAD (e.g., 14–16). 101 

These studies suggest that individuals with SAD and GAD tend to have reduced positive 102 

experiences and use experiential avoidance as a coping mechanism. However, PVS-related 103 

processing has been extensively studied in mood disorders. Symptoms of anhedonia in MDD have 104 

been associated with blunted reactivity to positively valanced and rewarding stimuli (e.g., 17–20), 105 
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as well as hypoactivation of brain circuits linked to those stimuli (e.g., 21–23). In summary, 106 

existing literature on both types of disorders highlights disease-specific and therefore distinct 107 

profiles of reward processing. 108 

Across units of behavioral, physiological, and neuronal data, there is ample evidence of similar 109 

NVS-related processing in MDD and AD: AD has been associated with a negativity bias towards 110 

negatively valanced stimuli (e.g., 24–26), and altered activity in brain structures associated with 111 

responses to threat-related stimuli (e.g., 27, 28); analogously, MDD has also been associated to a 112 

bias towards negatively valanced stimuli (e.g., 21, 29, 30), and threat-related negative stimuli (e.g., 113 

31). 114 

The occurrence of cognitive deficits regarding attention, memory and executive functioning in AD 115 

and MDD is well established (4, 32). However, the differentiation of disease-specific neural 116 

circuitry is challenging due to the lack of transdiagnostic and multimodal research (33) and 117 

because heterogeneous evidence exists for disorder-specific circuit alterations (3, 34). 118 

While subconstructs of SP like attachment could be associated with social anxiety for example 119 

(35), the general impact of social processes on AD is unclear due to the broad construct spectrum 120 

of SP in combination to the heterogenous disease patterns. Yet, the role of social processes in 121 

specific types of AD such as SAD, has been more extensively investigated. This is because its 122 

symptomatology is closely linked to social processes, such as dysfunction in automatic association 123 

to social cues (36). As for MDD, impairment of social functioning is an evident sign and part of 124 

the structure of the disease. (37) summarized that all SP subconstructs are impaired in patients 125 

with depression, resulting in social anhedonia, hyper-sensitivity to social rejection, competition 126 

avoidance and increased altruistic punishment regarding the affiliation and attachment 127 

subconstruct, impaired emotion recognition, diminished cooperativeness regarding social 128 

communication and lastly reduced empathy or theory-of-mind deficits regarding social perception. 129 

In recent years, there has been growing interest in transdiagnostic research approaches (e.g. 38). 130 

Recent studies aimed to provide evidence for transdiagnostic and disorder-specific 131 

psychopathological endophenotypes of NVS-related abnormal threat processing in AD and MDD 132 

(33, 39), an attentional bias to negative stimuli in AD and MDD (40–42), as well as PVS-related 133 

impaired reward functioning in MDD that is phenomenologically characterized by anhedonia (33, 134 

41, 43). Regarding PVS on the domain level, low levels of positive emotions at a global level have 135 

been identified as risk factors for MDD, SAD, and GAD (44, 45). 136 

Using the RDoC approach to investigate transdiagnostic markers of disease severity could help 137 

clarify whether mechanisms associated with PVS, NVS, CS and SP contribute to disease severity. 138 

Consequently, investigating how individual differences across RDoC domains (PVS, NVS, SP, 139 

CS) explain variance in disease severity, could enhance our understanding of possible mechanisms 140 

contributing to disease severity. Dimensional assessment of these four domains could help modify 141 

classical diagnostic categories and furthermore, it could inform the development of individualized 142 

precision treatment for psychiatric disorders (7, 42). 143 

The main aim of this study was to investigate PVS, NVS, CS and SP processing in relation to 144 

disease severity implemented into a transdiagnostic and dimensional approach. We thereby aim to 145 

improve the understanding of underlying mechanisms of the AD and MDD disease spectrum and 146 

shed light on disease-specific as well as transdiagnostic indicators of disease severity. To the best 147 

of our knowledge, to date, no study has yet focused on testing RDoC domains as indicators of 148 



 

100 

disease severity in psychiatric disorders. Therefore, our research focuses on both the relationship 149 

between the four RDoC domains and transdiagnostic disease severity, as well as the domains 150 

diagnosis-specific effects. We hypothesized that PVS, CS, SP would be negatively associated with 151 

disease severity, while NVS would be positively related with disease severity. Second, we 152 

predicted that PVS, CS and SP would have a disease-specific relationship with disease severity, 153 

while all four domains were expected to also show a general transdiagnostic relationship with 154 

disease severity. 155 

 156 

3 Methods 157 

Participants 158 

This investigation is an observational cross-sectional study assessing four core domains of the 159 

RDoC matrix (PVS, NVS, CS, SP) within the German research network for mental disorders 160 

[Forschungszentrum zu psychischen Erkrankungen; FZPE] (46) as outlined by Foerstner et. 161 

al.(2022) (12). Study centers throughout the FZPE network recruited participants for clinical and 162 

observational studies. A minimal RDoC test battery covering behavioral and self-report units of 163 

analysis was incorporated into the existing assessment process at baseline to evaluate the 164 

aforementioned RDoC domains. The process of data collection and processing has been previously 165 

described in further detail (12). A subsample of patients with a primary diagnosis of major 166 

depression (MDD; ICD-10 F 32, F33, F34.1) or an anxiety disorder (AD; ICD-10 F 40, F41) (N = 167 

859) was selected for analysis (see Table 1 and supplementary Tables S1 and S2 for sample 168 

characteristics). Diagnoses were determined by expert clinicians in accordance with the 10th 169 

Revision of the International Classification of Diseases (ICD-10; World Health Organization 170 

[WHO], 47) and/or the Fourth Edition of the Diagnostic and Statistical Manual of Mental Disorder 171 

(DSM-IV; American Psychiatric Association [APA], 48). On average, patients with AD were 172 

younger than patients with MDD, had a higher number of comorbidities, and were more likely to 173 

be married. Regarding comorbidities 54.53% (n=289) of patients with AD had comorbid MDD 174 

(diagnostic data from CIDI interview only (49)) and 23.08% (n=12) of patients with MDD had 175 

comorbid AD. A greater proportion of patients with MDD were receiving psychotropic 176 

medication. There were no further significant differences between AD and MDD patients with 177 

respect to gender and sociodemographic variables, including education. 178 

Self-report and behavioral RDoC operationalization 179 

The four RDoC domains PVS, NVS, CS and SP were represented as individual patient factor 180 

scores from the four-factor CFA that had been conducted previously. Standardized factor scores 181 

were estimated using a linear regression method as reported by (Förstner et al., 2022). For ease of 182 

interpretation, factor scores were recoded positively, so that higher scores indicate higher 183 

expressions of the assessed domain. Therefore, higher scores in PVS indicate greater hedonic 184 

affect, and higher NVS scores indicate higher levels of anxious affect and somatization. Higher 185 

CS scores indicate better executive control, attention and working memory and higher SP scores 186 

indicate increased social skills, less interpersonal hostility and sensitivity, less paranoid ideas and 187 

less social anhedonia. For further details regarding the factor score composition see supplementary 188 

Table S3 and (12). Table 2 provides sample details on the domain scores and the outcome variable 189 

disease severity, which is described below. 190 

Disease severity assessment 191 
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Disease severity was assessed using disease-specific symptom-based self-report scales (4.7%), 192 

observer ratings (85.4%) or expert-based global rating scales (9.9%). To serve as a transdiagnostic 193 

outcome variable, all disease-specific severity values were z-standardized considering normative 194 

data from adult clinical samples. These samples had to meet the following criteria: (1) provide a 195 

baseline distribution for the specific disease severity score, (2) as closely as possible represent the 196 

reference population (e.g., patients with MDD), and (3) contain a minimum of 500 participants 197 

and be representative if possible. Supplementary Table S4 provides detailed information on the 198 

normative data that was used for z-transformation. 199 

Statistical methods 200 

Several simple and multiple Linear Models (LM) were used (models 0-6) in this analysis with 201 

step-by-step insertion of type of diagnosis (dichotomous variable) as fixed-effect, followed by 202 

PVS, NVS, CS and SP factor scores as continuous independent covariates, and followed by PVS 203 

by diagnosis, NVS by diagnosis, CS by diagnosis and SP by diagnosis (factor-covariate) 204 

interactions, and disease severity z-score as the dependent outcome. To address the overlapping 205 

structure identified in the previous CFA (12), we controlled for multicollinearity in the models m1 206 

and m2. Since multicollinearity was present in both models, we decided to perform further 207 

analyses on domain-specific models (m3-6) by including diagnosis as fixed effect, the specific 208 

domain as an independent covariate, and their respective interaction (f.e. m3: disease severity ~ 209 

diagnosis + PVS + PVS by diagnosis). 210 

The Shapiro-Wilks test, which was used to check for normal distribution of variables, indicated 211 

that all 5 variables were significantly different from a normal distribution (p < .001). Since our 212 

sample size largely exceeded the central limit theorem cut-off (N > 30), these deviations can be 213 

considered acceptable. To identify possible outliers, grouped boxplots were used for independent 214 

variables. Furthermore, Cook´s Distance (50) was used to identify influential data points in the 215 

analyzed regression models (Di > .85 (51)). No data were removed as no data point exceeded the 216 

cut-off in any model. Levene`s test showed that equal variances between groups (AD vs. MDD) 217 

could be assumed for SP but not for disease severity (p < .001), PVS (p < .05), NVS (p < .01) and 218 

CS (p < .001). Breush Pagan tests were used to check for homoscedasticity. When 219 

heteroscedasticity was present, a suitable heteroskedasticity-consistent (HC) covariance 220 

estimation method (f.e. Zeileis, 2014) was used in addition. All analyses were performed using R 221 

version 4.2.2 with RStudio 2022.07.2 Build 576. 222 

 223 

4 Results 224 

We performed incremental linear regression models (LM) in four steps starting with a simple LM 225 

containing only main diagnosis and disease severity (m0: R² = .19; F(1,857) = 198.70, p < .001). 226 

Main diagnosis significantly predicted disease severity (β = -.43; p < .001) with higher scores of 227 

disease severity in the AD group compared to the MDD group. In the next step (m1), we added all 228 

four RDoC domain factor scores as independent covariates to the m0 equation (R² = .41; F(5,853) 229 

= 116.80, p < .001). M1 revealed significant main effects for main diagnosis (β = -.42 ; p < .001), 230 

PVS (β = -.37; p < .001), NVS (β = .30; p < .001) and SP (β = .18; p < .05). The previous effect of 231 

diagnosis remained significant and additionally PVS was negatively associated to disease severity, 232 

while NVS and SP were positively associated with disease severity. We found no significant main 233 

effect of CS on disease severity. To control for multicollinearity, we calculated variance inflation 234 
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factors (VIF) for m1. PVS (VIF= 10.04) and SP (VIF= 10.74) exceeded the cut-off (VIF > 10) 235 

indicating a high correlation of those predictors. Compared to m0, m1 showed a significantly better 236 

fit (F(4,853)= 78.38, p < .001) and larger R². In a third step (m2), we added the four interactions 237 

of the domains with main diagnosis to m1 (R²  = .42; F(9,849) = 67.01, p < .001) to assess 238 

additional diagnosis-specific effects. Here we found significant main effects for main diagnosis (β 239 

= -.45; p < .001), PVS (β = -.30; p < .01) and NVS (β = .31; p < .001) while SP was only significant 240 

in the robust model (β = .18; p = .07; HC robust: p < .01). Other interactions included were not 241 

found to be significant. Even though R² only increased by .01, model m2 had a significantly better 242 

fit (F(4,849) = 3.231, p = .05) than model m1. To check for multicollinearity in model m2, we 243 

calculated the variance inflation factors (GVIFs) for each predictor. This involved combining the 244 

main effect of the predictor with any interactions it has with other predictors in the model. The 245 

VIFs for PVS (VIF = 136.68), NVS (VIF  = 15.09), and SP (VIF = 193.77) largely exceeded the 246 

cut-off. Consequently, we analyzed domain-specific models (m3-6) with main diagnosis, separate 247 

domain covariates and their associated interaction as predictors. Table 3 includes the results of 248 

models 3-6, which indicate significant domain-by-disease severity interactions for all domains. 249 

Figure 1 shows the interaction plots of the fitted values from these separate models for the four 250 

domains. 251 

We found significant main effects for diagnosis and the respective domain in all four models (m3-252 

m6). Specifically, PVS was significantly associated with disease severity in both AD and MDD, 253 

but the effect was stronger in MDD. A similar picture emerged for NVS and SP. With regard to 254 

the CS domain, we found a significant negative association with disease severity as a main effect 255 

in m5. A higher score on the CS factor was associated with lower disease severity. 256 

Considering the heteroskedasticity of the models, we performed additional robust model analyses 257 

for all models (m0-m6). The results showed no changes in the reported results, except for the 258 

following two models: In m2 the main effect of SP at trend level became significant (t = 2.53, p = 259 

.012) and in m4 the interaction of main diagnosis and NVS changed from a significant effect to an 260 

effect at trend level (t = 1,81, p = .071). Furthermore, results did not differ when controlling for 261 

age differences and present comorbidities in our analyzed models. In the CS single domain model 262 

(m5) age additionally significantly predicted disease severity (p < .01). 263 

 264 

5 Discussion 265 

The main aim of our study was to examine the relationship between four core RDoC domains and 266 

disease severity among AD and MDD. As far as we know, this is the first study investigating these 267 

four transdiagnostic indicators on a domain level and their associations with disease severity in a 268 

transdiagnostic sample. Our first aim was to explore the relationship of PVS, NVS, CS, SP and 269 

disease severity across diagnostic categories. The results confirmed our hypotheses on this 270 

transdiagnostic relationship for all four domains, as we found significant main effects for PVS, 271 

NVS, CS and SP on disease severity within domain-specific models. For three domains, except 272 

CS, this main effect could also be found in the overall model as well. While NVS was positively 273 

associated with disease severity in our sample, PVS, CS and SP had a negative association with 274 

disease severity. Since we were able to show that some of these effects only occur within domain-275 

specific analysis with similar R² values, it stands to reason to assume that for AD and MDD, 276 

especially the effects of PVS and NVS play a superior role in this relationship to disease severity 277 

within patients with AD and MDD. However, this does not necessarily imply that anxiety predicts 278 
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AD and anhedonia predicts depression; specifically, both PVS and NVS predicted diseases 279 

severity across disorders, and more so in patients suffering from MDD. Thus, we could show a 280 

transdiagnostic predictive value of both domains, which corresponds to our second main aim. 281 

For this second aim, we investigated a disorder-specific interaction between these four domains 282 

and disease severity. Our results yielded three significant interaction effects within domain-283 

specific models. Overall, we found a stronger association of PVS, NVS and SP with disease 284 

severity in MDD in comparison to AD, despite lower disease severity in patients with MDD 285 

compared to patients with AD. Therefore, future research should aim to replicate our findings in a 286 

longitudinal design to confirm this association. 287 

In regards to the single RDoC domains starting with PVS, we found that low PVS manifestations, 288 

representing low hedonic affect and low habituation, were associated with high symptom burden, 289 

which is consistent with previous findings of diminished PVS processing in MDD (e.g., 21, 52) 290 

and SAD and GAD (e.g., 14, 45, 53). The finding that disease severity scores were affected by low 291 

PVS manifestations most strongly in patients with MDD is also consistent with previous research 292 

that suggests PVS-related processing as a marker for MDD (e.g., 40, 42, 54). 293 

Our results regarding NVS are also in line with previous research in AD (e.g., 25–27) and MDD 294 

(e.g., 21, 30, 31). This previous research supports our findings of a link between high symptom 295 

burden in patients with AD and MDD with high NVS manifestations, representing high levels of 296 

anxiety and behavioral inhibition. As NVS-related processing is a common dysfunction in AD and 297 

MDD (e.g., 39, 42, 55), our results are further evidence for altered NVS functioning as a 298 

transdiagnostic marker for the spectrum of depressive and anxiety disorders. 299 

As mentioned earlier, research on the association of a latent construct CS domain with disease 300 

severity is limited. Our results are in line with previous findings on a negative association of 301 

cognitive functioning and disease severity in MDD and AD (32, 56, 57). Our findings did not 302 

reveal a disease-specific interaction for CS, represented by executive functioning, attention, and 303 

working memory, but we did find a main effect of the disorder, indicating a decreased cognitive 304 

function in patients with MDD. The lack of a significant interaction, in the presence of known 305 

disease-specific evidence for cognitive deficits in episodic memory in patients with MDD and 306 

attentional bias in patients with AD, may be due to combining variables of several different 307 

cognitive processes into one latent variable, thereby losing crucial variance. This should be closely 308 

examined in future research. 309 

Our findings for the SP domain are consistent with previous research that has identified 310 

dysfunction in affiliation and attachment in patients with MDD, as well as dysfunction in 311 

perception and understanding of self in patients with AD, particularly GAD (5). Additionally, there 312 

is evidence of global social functioning deficits in both AD and MDD (37, 58). Previous research 313 

on the SP domain that aligned with RDoC has primarily focused on youth or adolescent samples 314 

(11, 59). Our study extends previous research on this particular domain to adult populations by 315 

identifying disease-specific and transdiagnostic associations of social processes and symptom 316 

burden within an adult sample. 317 

As noted, the data of this present study was provided by pooling anonymized data from all FZPE 318 

consortia. Incomplete information on comorbidities and some main diagnoses resulted in the 319 

limited availability of subgroup data sets. Specifically, the comorbidity overlap in our sample may 320 

have diluted symptom specific effects on disease severity. It should be noted, however, that despite 321 
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this possible limitation, we found different associations of the domains with the diagnosis-specific 322 

symptom burden. Especially for NVS, which has been associated with anxiety, our results present 323 

differential associations despite the high comorbidity of AD with MDD in the subsample. Future 324 

studies are needed to investigate PVS, NVS, CS and SP dys-/function in specific types of AD and 325 

MDD, as well as to consider comorbidities within AD and MDD. As this is a cross-sectional study, 326 

the interpretation of our results is limited. Given that the relationship of PVS, NVS, CS and SP 327 

functioning with disease severity in AD and MDD unfolds over time, no causal conclusions can 328 

be inferred. However, we reliably showed that RDoC domains are associated with disease severity 329 

across disorders. 330 

We would also like to point out that the majority of our disease severity ratings was based on self-331 

report. Since the RDoC domains maybe more sensitive to self-reported disease severity future 332 

research on differential effects on self-reported versus expert-based ratings of disease severity 333 

could be additionally informative. While we used LM models as a statistical method of analysis, 334 

this approach may have limited our understanding of the domain-specific relations to the disease 335 

severity burden, because we were unable to account for random effects which could have affected 336 

the results. More sophisticated models like generalized linear mixed models (GLMM) should be 337 

considered for further investigations. 338 

Since domain factor scores were constructed using many BSI-Items and considering the presence 339 

of well documented correlations between BSI-53 (SCL-90) and other severity measures f.e. BDI-340 

II (60) this could be considered as another limitation impacting our results. We would like to argue, 341 

that even though there is a surplus of BSI-53 items involved in the factor structure, we still 342 

measured the latent RDoC domains and not only different types of symptom burden. Model fit of 343 

the four-factor model was significantly better in comparison to a one factor model (measuring 344 

general psychopathology) and a model with independent factors (12). Additionally, if our results 345 

were solely driven by symptom burden, we would expect that the association of NVS to disease-346 

specific AD severity would be stronger than for MDD, which is not the case. 347 

Given the presence of possible outliers, heteroskedasticity, and multicollinearity during our 348 

analyses, which we addressed adequately, it is important to interpret our results within the context 349 

of these specific conditions. Especially in light of multicollinearity and the change in significance 350 

with robust testing in two of the models, the associational structure between PVS, NVS and SP 351 

has to be further investigated. 352 

Although it is still at an early stage, there is some indication from our results that a specific RDoC-353 

based treatment may be more effective for patients with MDD. Further investigation is needed to 354 

confirm this hypothesis. Nevertheless, there is already some evidence in this direction with an 355 

RDoC-based treatment called ENGAGE, which targets f.e. reward processing (PVS) and has 356 

shown promising results in improving outcomes for patients with MDD (61). Therefore, further 357 

development and implementation of RDoC-based disease-specific treatments could lead to more 358 

tailored and effective interventions for all mental disorders. Overall, our findings suggest that a 359 

more nuanced transnosological understanding of mental disorders' underlying mechanisms and 360 

dimensions is needed to inform the development of more effective treatment. 361 

In Conclusion, our key results demonstrate a strong association between symptom burden in 362 

patients with AD and MDD and latent RDoC indicators (PVS, NVS, CS, and SP) in a 363 

transdiagnostic way. There is also evidence for a disease-specific association between PVS, NVS 364 
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and SP, which requires future research to further understand the association of PVS, NVS and SP 365 

with disease severity, hopefully informing specific treatment options in the future (62). 366 

  367 
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6 Tables 368 

Table 1: Sample characteristics 369 

 370 

Variable Sample p 

 Overall 

(N = 859) 

AD 

(n = 602) 

MDD 

(n = 257) 

 

Gender, N (%)  .812 

Female 476 (55.4) 332 (55.1) 144 (56.0)  

Age, y 

M ± SD 35.05 ± 

12.83 

32.94 ± 11.21 40.02 ± 14.89 <.001 

Range  15-78 15-68 18-78  

Marital status, N (%)  <.001 

Single 352 (40.0) 235 (39.0) 117 (45.5)  

Married/partnership 379 (44.1) 318 (52.8) 61 (23.7)  

Separated 20 (2.3) 8 (1.3) 12 (4.7)  

Divorced 60 (7.0) 39 (6.5) 21 (8.2)  

Widowed 4 (0.5) 2 (0.3) 2 (0.8)  

Missing 44 (5.1) - 44 (17.1)  

Graduation, N (%) .939 

Still in school 9 (1.1) 3 (0.5) 6 (2.3)  

CSE 75 (8.7) 54 (9.0) 21 (12.1)  

GSCE 220 (25.6) 171 (28.4) 49 (19.1)  

Polytechnic degree 6 (0.7) 3 (0.5) 3 (1.2)  

Technical-diploma 87 (10.1) 72 (12.1) 15 (5.8)  

University-entrance 

diploma 
429 (53.4) 286 (47.5) 143 (55.6)  

Other 2 (0.2) 2 (0.3) -  

School dropout 18 (2.1) 10 (1.7) 8 (3.1)  

Missings 13(1.5) - 13 (0.8)  

Occupation, N (%) .350 

Employed 533 (62.1) 416 (69.1) 117 (45.5)  

Unemployed 295 (34.3) 186 (30.9) 109 (42.4)  

Missings 31 (3.6)  31 (12.1)  

Clinical characteristics 

Comorbidity, N (%) 582 (67.8) 530 (88.0)a 52 (20.2) <.001 

Psychotropics, N 

(%) 

521 (60.7) 296 (49.2) 225 (87.5) <.001 

Note. To compare patient groups appropriate analyses were performed. M = Mean; SD = Standard 371 

deviation; y = years. Disorder: AD = Anxiety disorders; MDD = Major depressive disorders. 372 

Graduation: CSE = Certificate of Secondary Education [Hauptschulabschluss]; Polytechnic 373 

degree = [Abschluss der allgemeinbildenden Polytechnischen Oberschule der ehemaligen DDR]; 374 

GCSE = General Certificate of Secondary Education [Realschulabschluss]; Technical-diploma = 375 

[Fachabitur, Fachhochschulreife, Fachgebundene Hochschulreife]; University-entrance diploma = 376 

[Abitur, Allgemeine Hochschulreife]. a Only indication of comorbid AD  377 



 

107 

Table 2: Characteristics of domain-factor scores and disease severity  378 

 379 

 M SD Min Max Mdn IQR AD  

(M, SD) 

MDD  

(M, SD) 

p 

PVS -0.29 0.91 -3.31 1.29 -0.14 1.25 -0.23, 0.86 -0.41, 1.01 < .01 

NVS 0.37 0.90 -1.16 3.61 0.21 1.19 0.46, 0.83 0.15, 1.00 < .001 

CS -0.09 0.87 -5.46 2.75 0.05 0.91 -0.07. 0.73 -0.12, 1.13 - 

SP -0.30 0.94 -3.36 1.16 -0.11 1.31 -0.28, 0.91 -0.33, 1.01 - 

DS z-

score 

-0.35 1.16 -3.81 3.34 -0.37 1.14 -0.03, 0.78 -1.12, 1.49 < .001 

Note. Total N = 859; PVS= Positive valance system factor score, NVS= Negative valence 380 

systems factor score, CS= Cognitive systems factor score, SP= Social processes factor score, 381 

DS= Disease severity; M= Mean; SD= Standard deviation; Min = Minimum Score; Max = 382 

Maximum score; Mdn= Median; IQR= Interquartile range.  383 

  384 
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Table 3: Results of models 0-6 385 

 386 

Model no, equation main 

diagnosis 

β (p)  

Domain factor 

score β (p) 

Interaction  

β (p) 

Adj. 

R² 

AIC Model  

F test 

m0 

DS ~ Dia 

-.43 *** - - .19 2515.21 F(1,857)= 

198.7 *** 

m1 

DS ~ Dia +  

PVS +NVS +CS+ SP 

-.42 *** PVS: -.37 *** 

NVS: .30 *** 

   CS: -.02 (ns) 

   SP: .18 *** 

- .40 2254.34 F(5,853)= 

116.8 *** 

m2  

DS ~ Dia + PVS + 

NVS + CS + SP +  

PVSxDia + 

NVSxDia + CSxDia 

+ SPxDia 

-.45 *** PVS: -.30 ** 

NVS: .31 *** 

   CS: -.03 (ns) 

   SP: .18 (.07)a 

PVSxDia: -.09 (ns) 

NVSxDia: -.09 (ns) 

   CSxDia: .004 (ns) 

   SPxDia: -.11 (ns) 

.41 2249.36 F(9,849)= 

67.0 *** 

m3 

DS ~ Dia + PVS + 

PVSxDia 

-.51 *** -.35 *** -.15 *** .39 2277.51 F(3,855)= 

180.2 *** 

m4 

DS ~ Dia + NVS + 

NVSxDia 

-.38 *** .39 *** .09 ** b .39 2275.22 F(3,855)= 

181.4 *** 

m5 

DS ~ Dia + CS + 

CSxDia 

-.44 *** -.12 *** -.004 (ns) .20 2503.26 F(3,855)= 

72.67 *** 

m6 

DS ~ Dia + SP + 

SPxDia 

-.48 *** -.32 *** -.16 *** .37 2303.22 F(3,855)= 

166.5 *** 

Note. DS= disease severity, Dia= main diagnosis (AD/MDD), PVS= Positive valence systems, 387 

NVS = Negative valence systems, CS = Cognitive systems, SP = Social processes; x = by (in 388 

interaction terms); ns = not significant, * p < .05, ** p < .01, *** p < .001; a with robust HC analysis 389 

p < .05; 390 
b with robust HC analysis p= .07 391 

 392 

  393 
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Figure1: Relationship of RDoC domains with disease severity in AD and MDD 394 

 395 

 396 

 397 

Note. Grouped scatter graph of domain associations (PVS, NVS, CS and SP) with fitted DS scores. 398 

Each dot corresponds to an individual score on both variables, the color represents the patient 399 

groups (orange: AD; blue: MDD;). RDoC = Research Domain Criteria; AD = Anxiety disorders; 400 

MDD = Major depressive disorders; DS = disease severity; PVS= Positive valence systems, NVS 401 

= Negative valence systems, CS = Cognitive systems, SP = Social processes 402 

 403 

  404 
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7 Contribution to the field statement 405 

This study is a contribution to the field of RDoC research and sheds light on the trans-406 

nosological associations of four domains - positive and negative valence systems, cognitive 407 

systems and social processes - with disease severity in patients with anxiety and depressive 408 

disorders. We were able to show that the RDoC domains have a transdiagnostic as well as a 409 

disease-specific impact on disease severity. This may improve the understanding of underlying 410 

disease mechanisms. Our results may also help to further differentiate between these two mental 411 

disorders, which are known to often co-occur. 412 
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11 List of non-standard abbreviations  439 

AD: Anxiety Disorders 440 

MDD: (Major) Depressive Disorder 441 

SAD: Social Anxiety Disorder 442 

GAD: Generalized Anxiety Disorder 443 

PD-CAN: Phenotypic, Diagnostic and Clinical Domain Assessment Network Germany 444 

FZPE: German research network for mental disorders [Forschungszentrum zu psychischen 445 

Erkrankungen] 446 

PVS: Positive Valence Systems 447 

NVS: Negative Valence Systems 448 

CS: Cognitive Systems 449 

SP: Social Processes 450 

 451 

12 Acknowledgments 452 

PROTECT‐AD (“Providing Tools for Effective Care and Treatment of Anxiety Disorders”) is 453 

one out of nine research consortia in the German federal research program “Research Network 454 

on Mental Disorders”, funded by the Federal Ministry of Education and Research (BMBF). The 455 

presented work was derived from project P1 (FKZ: 01EE1402A). We would like to thank the 456 

following individuals for their help: Jule Dehler, Dorte Westphal, Katrin Hummel, Jürgen Hoyer 457 

(Dresden), Verena Pflug, Dirk Adolph, Cornelia Mohr, Jan Cwik (Bochum), Maike Hollandt, 458 

Anne Pietzner, Jörg Neubert (Greifswald), Carsten Konrad, Yunbo Yang, Isabelle Ridderbusch, 459 

Adrian Wroblewski, Hanna Christiansen, Anne Maenz, Sophia Tennie, Jean Thierschmidt 460 

(Marburg), Marcel Romanos, Kathrin Zierhut, Kristina Dickhöver, Markus Winkler, Maria 461 

Stefanescu, Christiane Ziegler (Würzburg), Nathalia Weber, Sebastian Schauenberg, Sophia 462 

Wriedt, Carina Heitmann (Münster) Caroline im Brahm, Annika Evers (Cologne), Isabel Alt, 463 

Sophie Bischoff, Jennifer Mumm, Jens Plag, Anne Schreiner (Berlin). Xina Grählert and Marko 464 

Käppler of the Coordinating Centre for Clinical Trials (KKS) data center (Dresden) provided 465 

support with the electronic data assessment and data banking. Eva Stolzenburg, Stanislav 466 

Bologov, and Karina Bley provided administrative support. A complete list of project 467 

publications can be found at www.fzpe.de We would also like thank Johannes Weigl for 468 

excellent study recruitment and clinical ratings as well as Karin Völlner for her very good study 469 

nurse support.  470 

Within the Phenotypic, Diagnostic and Clinical Domain Assessment Network Germany (PD-471 

CAN), we like to thank: Gerit Brenner-Fließer (GBF) for data quality checks, Olena Mostova, 472 

Laura Szalek for their help in manuscript preparation. 473 

  474 

http://www.fzpe.de/


 

112 

REFERENCES 475 

1. Clark LA, Watson D. Tripartite model of anxiety and depression: Psychometric evidence 476 

and taxonomic implications. J Abnorm Psychol (1991) 100:316–36. doi:10.1037/0021-477 

843X.100.3.316 478 

2. Brown TA, Chorpita BF, Barlow DH. Structural relationships among dimensions of the 479 

DSM-IV anxiety and mood disorders and dimensions of negative affect, positive affect, and 480 

autonomic arousal. J Abnorm Psychol (1998) 107:179–92. doi:10.1037//0021-481 

843X.107.2.179 482 

3. Wei M, Roodenrys S. A scoping review on the extent and nature of anxiety-related research 483 

within the research domain criteria (RDoC) framework: Limited coverage using non-484 

disorder-specific search terms. New Ideas in Psychology (2021) 63:100901. 485 

doi:10.1016/j.newideapsych.2021.100901 486 

4. Rock PL, Roiser JP, Riedel WJ, Blackwell AD. Cognitive impairment in depression: a 487 

systematic review and meta-analysis. Psychol Med (2014) 44:2029–40. 488 

doi:10.1017/S0033291713002535 489 

5. Praus P, Bilek E, Holz NE, Braun U. Die Domäne „soziale Prozesse“ im System der 490 

Research Domain Criteria: aktueller Stand und Perspektive. Nervenarzt (2021) 92:925–32. 491 

doi:10.1007/s00115-021-01161-6 492 

6. Insel TR, Cuthbert B, Garvey M, Heinssen R, Pine DS, Quinn K, et al. Research domain 493 

criteria (RDoC): toward a new classification framework for research on mental disorders. 494 

Am J Psychiatry (2010) 167:748–51. doi:10.1176/appi.ajp.2010.09091379 495 

7. Cuthbert BN. The role of RDoC in future classification of mental disorders. Dialogues Clin 496 

Neurosci (2020) 22:81–5. doi:10.31887/DCNS.2020.22.1/bcuthbert 497 

8. Paulus MP, Stein MB, Craske MG, Bookheimer S, Taylor CT, Simmons AN, et al. Latent 498 

variable analysis of positive and negative valence processing focused on symptom and 499 

behavioral units of analysis in mood and anxiety disorders. J Affect Disord (2017) 216:17–500 

29. doi:10.1016/j.jad.2016.12.046 501 

9. Lee M, Aggen SH, Carney DM, Hahn S, Moroney E, Machlin L, et al. Latent structure of 502 

negative valence measures in childhood. Depress Anxiety (2017) 34:742–51. 503 

doi:10.1002/da.22656 504 

10. Schretlen DJ, Peña J, Aretouli E, Orue I, Cascella NG, Pearlson GD, et al. Confirmatory 505 

factor analysis reveals a latent cognitive structure common to bipolar disorder, 506 

schizophrenia, and normal controls. Bipolar Disord (2013) 15:422–33. 507 

doi:10.1111/bdi.12075 508 

11. Uljarević M, Frazier TW, Phillips JM, Jo B, Littlefield S, Hardan AY. Quantifying Research 509 

Domain Criteria Social Communication Subconstructs Using the Social Communication 510 

Questionnaire in Youth. J Clin Child Adolesc Psychol (2020):1–11. 511 

doi:10.1080/15374416.2019.1669156 512 

12. Förstner BR, Tschorn M, Reinoso-Schiller N, Maričić LM, Röcher E, Kalman JL, et al. 513 

Mapping Research Domain Criteria using a transdiagnostic mini-RDoC assessment in 514 

mental disorders: a confirmatory factor analysis. European Archives of Psychiatry and 515 

Clinical Neuroscience (2022). doi:10.1007/s00406-022-01440-6 516 



 

113 

13. NIMH. Definitions of the RDoC Domains and Constructs (2023) [cited 2023 Jan 13]. 517 

Available from: https://www.nimh.nih.gov/research/research-funded-by-518 

nimh/rdoc/definitions-of-the-rdoc-domains-and-constructs.shtml 519 

14. Kashdan TB. Social anxiety spectrum and diminished positive experiences: theoretical 520 

synthesis and meta-analysis. Clin Psychol Rev (2007) 27:348–65. 521 

doi:10.1016/j.cpr.2006.12.003 522 

15. Kashdan TB, Farmer AS, Adams LM, Ferssizidis P, McKnight PE, Nezlek JB. 523 

Distinguishing healthy adults from people with social anxiety disorder: evidence for the 524 

value of experiential avoidance and positive emotions in everyday social interactions. J 525 

Abnorm Psychol (2013) 122:645–55. doi:10.1037/a0032733 526 

16. Taylor CT, Bomyea J, Amir N. Attentional bias away from positive social information 527 

mediates the link between social anxiety and anxiety vulnerability to a social stressor. J 528 

Anxiety Disord (2010) 24:403–8. doi:10.1016/j.janxdis.2010.02.004 529 

17. Baskin-Sommers AR, Foti D. Abnormal reward functioning across substance use disorders 530 

and major depressive disorder: Considering reward as a transdiagnostic mechanism. Int J 531 

Psychophysiol (2015) 98:227–39. doi:10.1016/j.ijpsycho.2015.01.011 532 

18. Barch DM, Pagliaccio D, Luking K. Mechanisms Underlying Motivational Deficits in 533 

Psychopathology: Similarities and Differences in Depression and Schizophrenia. Curr Top 534 

Behav Neurosci (2016) 27:411–49. doi:10.1007/7854_2015_376 535 

19. Dillon DG, Rosso IM, Pechtel P, Killgore WD, Rauch SL, Pizzagalli DA. Peril and pleasure: 536 

an rdoc-inspired examination of threat responses and reward processing in anxiety and 537 

depression. Depress Anxiety (2014) 31:233–49. doi:10.1002/da.22202 538 

20. Hägele C, Schlagenhauf F, Rapp M, Sterzer P, Beck A, Bermpohl F, et al. Dimensional 539 

psychiatry: reward dysfunction and depressive mood across psychiatric disorders. 540 

Psychopharmacology (Berl) (2015) 232:331–41. doi:10.1007/s00213-014-3662-7 541 

21. Groenewold NA, Opmeer EM, Jonge P de, Aleman A, Costafreda SG. Emotional valence 542 

modulates brain functional abnormalities in depression: evidence from a meta-analysis of 543 

fMRI studies. Neurosci Biobehav Rev (2013) 37:152–63. 544 

doi:10.1016/j.neubiorev.2012.11.015 545 

22. Nusslock R, Alloy LB. Reward processing and mood-related symptoms: An RDoC and 546 

translational neuroscience perspective. J Affect Disord (2017) 216:3–16. 547 

doi:10.1016/j.jad.2017.02.001 548 

23. Treadway MT, Zald DH. Reconsidering anhedonia in depression: lessons from translational 549 

neuroscience. Neurosci Biobehav Rev (2011) 35:537–55. 550 

doi:10.1016/j.neubiorev.2010.06.006 551 

24. Klumpp H, Post D, Angstadt M, Fitzgerald DA, Phan KL. Anterior cingulate cortex and 552 

insula response during indirect and direct processing of emotional faces in generalized social 553 

anxiety disorder. Biol Mood Anxiety Disord (2013) 3:7. doi:10.1186/2045-5380-3-7 554 

25. Shin LM, Liberzon I. The neurocircuitry of fear, stress, and anxiety disorders. 555 

Neuropsychopharmacology (2010) 35:169–91. doi:10.1038/npp.2009.83 556 

26. Bar-Haim Y, Lamy D, Pergamin L, Bakermans-Kranenburg MJ, van IJzendoorn MH. 557 

Threat-related attentional bias in anxious and nonanxious individuals: a meta-analytic study. 558 

Psychol Bull (2007) 133:1–24. doi:10.1037/0033-2909.133.1.1 559 



 

114 

27. Etkin A, Wager TD. Functional neuroimaging of anxiety: a meta-analysis of emotional 560 

processing in PTSD, social anxiety disorder, and specific phobia. Am J Psychiatry (2007) 561 

164:1476–88. doi:10.1176/appi.ajp.2007.07030504 562 

28. Killgore WD, Britton JC, Schwab ZJ, Price LM, Weiner MR, Gold AL, et al. Cortico-limbic 563 

responses to masked affective faces across ptsd, panic disorder, and specific phobia. Depress 564 

Anxiety (2014) 31:150–9. doi:10.1002/da.22156 565 

29. Stuhrmann A, Suslow T, Dannlowski U. Facial emotion processing in major depression: a 566 

systematic review of neuroimaging findings. Biol Mood Anxiety Disord (2011) 1:10. 567 

doi:10.1186/2045-5380-1-10 568 

30. Hamilton, Etkin A, Furman DJ, Lemus MG, Johnson RF, Gotlib IH. Functional 569 

neuroimaging of major depressive disorder: a meta-analysis and new integration of base line 570 

activation and neural response data. Am J Psychiatry (2012) 169:693–703. 571 

doi:10.1176/appi.ajp.2012.11071105 572 

31. Jaworska N, Yang X-R, Knott V, MacQueen G. A review of fMRI studies during visual 573 

emotive processing in major depressive disorder. The World Journal of Biological 574 

Psychiatry (2015) 16:448–71. doi:10.3109/15622975.2014.885659 575 

32. Ferreri F, Lapp LK, Peretti C-S. Current research on cognitive aspects of anxiety disorders. 576 

Current Opinion in Psychiatry (2011) 24:49–54. doi:10.1097/YCO.0b013e32833f5585 577 

33. Williams LM. Defining biotypes for depression and anxiety based on large-scale circuit 578 

dysfunction: a theoretical review of the evidence and future directions for clinical 579 

translation. Depress Anxiety (2017) 34:9–24. doi:10.1002/da.22556 580 

34. Sindermann L, Redlich R, Opel N, Böhnlein J, Dannlowski U, Leehr EJ. Systematic 581 

transdiagnostic review of magnetic-resonance imaging results: Depression, anxiety disorders 582 

and their co-occurrence. J Psychiatr Res (2021) 142:226–39. 583 

doi:10.1016/j.jpsychires.2021.07.022 584 

35. Fang A, Hoge EA, Heinrichs M, Hofmann SG. Attachment Style Moderates the Effects of 585 

Oxytocin on Social Behaviors and Cognitions During Social Rejection: Applying an RDoC 586 

Framework to Social Anxiety. Clin Psychol Sci (2014) 2:740–7. 587 

doi:10.1177/2167702614527948 588 

36. Glashouwer KA, Vroling MS, Jong PJ de, Lange W-G, Keijser J de. Low implicit self-589 

esteem and dysfunctional automatic associations in social anxiety disorder. J Behav Ther 590 

Exp Psychiatry (2013) 44:262–70. doi:10.1016/j.jbtep.2012.11.005 591 

37. Kupferberg A, Bicks L, Hasler G. Social functioning in major depressive disorder. Neurosci 592 

Biobehav Rev (2016) 69:313–32. doi:10.1016/j.neubiorev.2016.07.002 593 

38. Fusar-Poli P, Solmi M, Brondino N, Davies C, Chae C, Politi P, et al. Transdiagnostic 594 

psychiatry: a systematic review. World psychiatry official journal of the World Psychiatric 595 

Association (WPA) (2019) 18:192–207. doi:10.1002/wps.20631 596 

39. MacNamara A, Klumpp H, Kennedy AE, Langenecker SA, Phan KL. Transdiagnostic neural 597 

correlates of affective face processing in anxiety and depression. Depress Anxiety (2017) 598 

34:621–31. doi:10.1002/da.22631 599 

40. Goldstein BL, Klein DN. A review of selected candidate endophenotypes for depression. 600 

Clin Psychol Rev (2014) 34:417–27. doi:10.1016/j.cpr.2014.06.003 601 



 

115 

41. Hasler G, Drevets WC, Manji HK, Charney DS. Discovering endophenotypes for major 602 

depression. Neuropsychopharmacology (2004) 29:1765–81. doi:10.1038/sj.npp.1300506 603 

42. Williams LM. Precision psychiatry: a neural circuit taxonomy for depression and anxiety. 604 

Lancet Psychiatry (2016) 3:472–80. doi:10.1016/S2215-0366(15)00579-9 605 

43. Webb CA, Dillon DG, Pechtel P, Goer FK, Murray L, Huys QJ, et al. Neural Correlates of 606 

Three Promising Endophenotypes of Depression: Evidence from the EMBARC Study. 607 

Neuropsychopharmacol (2016) 41:454–63. doi:10.1038/npp.2015.165 608 

44. Khazanov GK, Ruscio AM. Is low positive emotionality a specific risk factor for 609 

depression? A meta-analysis of longitudinal studies. Psychol Bull (2016) 142:991–1015. 610 

doi:10.1037/bul0000059 611 

45. Kendall AD, Zinbarg RE, Mineka S, Bobova L, Prenoveau JM, Revelle W, et al. Prospective 612 

associations of low positive emotionality with firstnusslock onsets of depressive and anxiety 613 

disorders: Results from a 10-wave latent trait-state modeling study. J Abnorm Psychol 614 

(2015) 124:933–43. doi:10.1037/abn0000105 615 

46. Bauer M, Banaschewski T, Heinz A, Kamp-Becker I, Meyer-Lindenberg A, Padberg F, et al. 616 

Das deutsche Forschungsnetz zu psychischen Erkrankungen. Nervenarzt (2016) 87:989–617 

1010. doi:10.1007/s00115-016-0169-y 618 

47. World Health Organization. International statistical classification of diseases and related 619 

health problems. Geneva, Switzerland: World Health Organization (2015). 620 

48. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: 621 

DSM-IV-TR. Washington, DC: American Psychiatric Association (2000). 622 

49. Robins LN, Wing J, Wittchen HU, Helzer JE, Babor TF, Burke J, et al. The Composite 623 

International Diagnostic Interview. An epidemiologic Instrument suitable for use in 624 

conjunction with different diagnostic systems and in different cultures. Arch Gen Psychiatry 625 

(1988) 45:1069–77. doi:10.1001/archpsyc.1988.01800360017003 626 

50. Cook RD. Detection of Influential Observation in Linear Regression. Technometrics (1977) 627 

19:15. doi:10.2307/1268249 628 

51. MCDonald B. A Teaching Note on Cook's Distance - A Guideline. Auckland, N´Z (2002). 629 

2 p. 630 

52. Dillon DG, Rosso IM, Pechtel P, Killgore WD, Rauch SL, Pizzagalli DA. Peril and pleasure: 631 

an rdoc-inspired examination of threat responses and reward processing in anxiety and 632 

depression. Depress Anxiety (2014) 31:233–49. doi:10.1002/da.22202 633 

53. Richey JA, Brewer JA, Sullivan-Toole H, Strege MV, Kim-Spoon J, White SW, et al. 634 

Sensitivity shift theory: A developmental model of positive affect and motivational deficits 635 

in social anxiety disorder. Clin Psychol Rev (2019) 72:101756. 636 

doi:10.1016/j.cpr.2019.101756 637 

54. Heinz A, Schmidt LG, Reischies FM. Anhedonia in schizophrenic, depressed, or alcohol-638 

dependent patients - neurobiological correlates. Pharmacopsychiatry (1994) 27 Suppl 1:7–639 

10. doi:10.1055/s-2007-1014317 640 

55. Feldker K, Heitmann CY, Neumeister P, Tupak SV, Schrammen E, Moeck R, et al. 641 

Transdiagnostic brain responses to disorder-related threat across four psychiatric disorders. 642 

Psychol Med (2017) 47:730–43. doi:10.1017/S0033291716002634 643 



 

116 

56. Lee RS, Hermens DF, Porter MA, Redoblado-Hodge MA. A meta-analysis of cognitive 644 

deficits in first-episode Major Depressive Disorder. J Affect Disord (2012) 140:113–24. 645 

doi:10.1016/j.jad.2011.10.023 646 

57. Castaneda AE, Tuulio-Henriksson A, Marttunen M, Suvisaari J, Lönnqvist J. A review on 647 

cognitive impairments in depressive and anxiety disorders with a focus on young adults. J 648 

Affect Disord (2008) 106:1–27. doi:10.1016/j.jad.2007.06.006 649 

58. Saris IM, Aghajani M, van der Werff SJ, van der Wee NJ, Penninx, B. W. J. H. Social 650 

functioning in patients with depressive and anxiety disorders. Acta Psychiatr Scand (2017) 651 

136:352–61. doi:10.1111/acps.12774 652 

59. King LS, Salo VC, Kujawa A, Humphreys KL. Advancing the RDoC initiative through the 653 

assessment of caregiver social processes. Dev Psychopathol (2021):1–17. 654 

doi:10.1017/S095457942100064X 655 

60. Steer RA, Ball R, Ranieri WF, Beck AT. Further evidence for the construct validity of the 656 

Beck depression Inventory-II with psychiatric outpatients. Psychol Rep (1997) 80:443–6. 657 

doi:10.2466/pr0.1997.80.2.443 658 

61. Alexopoulos GS, Raue PJ, Gunning F, Kiosses DN, Kanellopoulos D, Pollari C, et al. 659 

"Engage" Therapy: Behavioral Activation and Improvement of Late-Life Major Depression. 660 

Am J Geriatr Psychiatry (2016) 24:320–6. doi:10.1016/j.jagp.2015.11.006 661 

62. Pasion R, Martins EC, Barbosa F. Empirically supported interventions in psychology: 662 

contributions of Research Domain Criteria. Psicol Reflex Crit (2019) 32:15. 663 

doi:10.1186/s41155-019-0128-1 664 

 665 



Ta
b

le
 S

1
: S

a
m

p
lin

g
 a

n
d

 e
lig

ib
ili

ty
 c

ri
te

ri
a

 o
f 

th
e 

FZ
P

E 
su

b
sa

m
p

le
 

C
o

n
so

rt
iu

m
: 

co
o

rd
in

at
io

n
 c

en
te

r 
(P

I,
 lo

ca
ti

o
n

),
 N

 
In

cl
u

si
o

n
 c

ri
te

ri
a

 
Ex

cl
u

si
o

n
 c

ri
te

ri
a

 

P
R

O
TE

C
T-

A
D

 (
P

ro
vi

d
in

g 
to

o
ls

 f
o

r 
e

ff
e

ct
iv

e
 c

ar
e

 a
n

d
 t

re
at

m
e

n
t 

o
f 

an
xi

e
ty

 d
is

o
rd

e
rs

):
 W

it
tc

h
e

n
, T

U
 D

re
sd

e
n

, 
N

=6
0

0
 

C
u

rr
en

t 
p

ri
m

ar
y 

d
ia

gn
o

si
s:

 a
go

ra
p

h
o

b
ia

 w
it

h
 o

r 
w

it
h

o
u

t 
p

an
ic

 d
is

o
rd

er
, s

o
ci

al
 

p
h

o
b

ia
, m

u
lt

ip
le

 s
p

ec
if

ic
 (

is
o

la
te

d
) 

p
h

o
b

ia
s,

 p
an

ic
 d

is
o

rd
er

 (
C

ID
I)

; o
u

tp
at

ie
n

t 
st

at
u

s;
 a

ge
: 1

5
–7

0
 y

ea
rs

; H
A

M
-A

 >
1

8
; C

G
I>

 3
; w

ri
tt

en
 in

fo
rm

ed
 c

o
n

se
n

t;
 a

b
ili

ty
 

to
 a

tt
en

d
 s

es
si

o
n

s 
 a

n
d

 la
n

gu
ag

e 
co

m
p

et
en

ce
 

(1
) 

an
y 

cu
rr

en
t 

D
SM

-V
 p

sy
ch

o
ti

c 
o

r 
su

b
st

an
ce

 u
se

 d
is

o
rd

er
 (

ex
ce

p
t 

n
ic

o
ti

n
e)

; 
co

n
co

m
it

an
t 

p
sy

ch
o

lo
gi

ca
l 

o
r 

p
sy

ch
ia

tr
ic

 t
re

at
m

en
t 

(p
sy

ch
o

p
h

ar
m

ac
o

lo
gi

ca
l 

m
ed

ic
at

io
n

 w
as

 a
llo

w
ed

, 
if

 d
o

si
n

g 
w

as
 s

ta
b

le
 (

fo
r 

at
 

le
as

t 
3

 m
o

n
th

s)
 a

n
d

 t
h

e 
m

ed
ic

at
io

n
 w

as
 c

o
n

si
d

er
ed

 a
p

p
ro

p
ri

at
e 

b
y 

th
e 

m
o

n
it

o
ri

n
g 

st
u

d
y 

cl
in

ic
ia

n
);

 a
cu

te
 

su
ic

id
al

it
y;

 g
en

er
al

 m
ed

ic
al

 c
o

n
tr

ai
n

d
ic

at
io

n
s;

 m
o

n
o

-s
ym

p
to

m
at

ic
 s

p
ec

if
ic

 p
h

o
b

ia
. 

ES
C

A
lif

e
 (

Ev
id

e
n

ce
-b

as
e

d
, s

te
p

p
e

d
 c

ar
e 

o
f 

A
D

H
D

 a
lo

n
g 

th
e

 li
fe

sp
an

),
 E

SC
A

la
te

: 
B

an
as

ch
e

w
sk

i, 
C

IM
H

 M
an

n
h

e
im

; 
N

=1
 

A
D

H
D

 (
D

SM
-V

);
 1

6
-4

5
 y

.,
 m

/f
 

(1
) 

p
sy

ch
ia

tr
ic

 d
is

o
rd

er
s;

 c
u

rr
en

t 
al

co
h

o
l o

r 
d

ru
g 

d
ep

en
d

en
ce

; 
co

m
m

o
n

 c
o

m
o

rb
id

it
ie

s 
(e

.g
.,

 C
D

, 
P

D
 e

xc
l. 

A
SP

D
);

 n
o

 e
xc

lu
si

o
n

 if
 A

D
, m

ild
 t

o
 m

o
d

er
at

e 
M

D
D

, o
r 

SU
D

 in
 r

em
is

si
o

n
; s

ev
er

e 
h

ea
rt

 d
is

ea
se

; e
p

ile
p

sy
; (

2
) 

p
sy

ch
o

tr
o

p
ic

s 
o

r 
A

D
H

D
 m

ed
ic

at
io

n
: 

≥4
-w

e
ek

 w
as

h
-o

u
t 

p
er

io
d

 p
ri

o
r 

st
u

d
y 

p
ar

ti
ci

p
at

io
n

; 
(3

) 
IQ

<8
0

; 
in

su
ff

ic
ie

n
t 

la
n

gu
ag

e 
sk

ill
s;

 p
re

gn
an

cy
 o

r 
b

re
as

t-
fe

ed
in

g 
 

B
ip

o
Li

fe
 (

Im
p

ro
vi

n
g 

th
e

 d
e

te
ct

io
n

 a
n

d
 t

re
at

m
e

n
t 

o
f 

B
D

):
 B

au
e

r,
 U

n
iv

e
rs

it
y 

H
o

sp
it

a
l, 

T
U

 D
re

sd
e

n
, 
N

=2
7

 

D
re

sd
en

: 
1

5
-3

5
 y

.,
 m

/f
; 

R
is

k 
gr

o
u

p
 I

: 
co

n
su

lt
at

io
n

 o
f 

an
 e

ar
ly

 d
et

ec
ti

o
n

 c
en

te
r;

 
th

e 
p

re
se

n
ce

 o
f 

≥1
 r

is
k 

fa
ct

o
rs

 f
o

r 
B

D
 a ; 

R
is

k 
gr

o
u

p
 I

I:
 i

n
- 

o
r 

o
u

tp
at

ie
n

ts
 w

it
h

 a
 

d
ep

re
ss

iv
e 

sy
n

d
ro

m
e 

(M
D

D
, 

P
D

D
, 

m
D

D
, 

R
B

D
, 

A
jD

 
w

it
h

 
d

ep
re

ss
ed

 
m

o
o

d
, 

u
n

sp
ec

if
ie

d
) 

D
re

sd
en

: 
(1

) 
p

ri
m

ar
y 

d
ia

gn
o

si
s 

o
f 

B
D

, 
SZ

, 
SZ

A
, 

A
D

, 
O

C
D

, 
o

r 
SU

D
; 

ac
u

te
 s

u
ic

id
al

it
y;

 (
3

) 
lim

it
ed

 a
b

ili
ty

 t
o

 
co

m
p

re
h

en
d

 t
h

e 
st

u
d

y;
 im

p
lie

d
 e

xp
re

ss
ed

 n
eg

at
iv

e 
d

ec
la

ra
ti

o
n

 o
f 

in
te

n
t 

to
 p

ar
ti

ci
p

at
e 

in
 t

h
e 

st
u

d
y 

b
y 

a 
m

in
o

r 

O
p

ti
M

D
 (

N
o

ve
l s

tr
at

e
gi

e
s 

fo
r 

th
e

 o
p

ti
m

iz
e

d
 t

re
at

m
e

n
t 

o
f 

m
aj

o
r 

d
e

p
re

ss
io

n
):

 R
u

p
p

re
ch

t,
 U

n
iv

e
rs

it
y 

o
f 

R
e

ge
n

sb
u

rg
, 
N

=1
4

0
 

R
eg

en
sb

u
rg

, M
u

n
ic

h
, H

ei
d

el
b

er
g:

 in
p

at
ie

n
ts

 w
it

h
 d

ep
re

ss
iv

e 
sy

n
d

ro
m

e 
(H

A
M

-D
-

2
1

≥1
4

; 
fi

rs
t 

d
ep

re
ss

iv
e 

ep
is

o
d

e,
 r

ec
u

rr
en

t 
M

D
D

, B
D

 c
u

rr
en

t 
d

ep
re

ss
iv

e 
ep

is
o

d
e,

 

SZ
A

, m
ix

ed
 A

D
, a

n
d

 M
D

D
);

 ≥
1

8
 y

.,
 m

/f
; 

C
au

ca
si

an
 o

ri
gi

n
 

R
eg

en
sb

u
rg

, 
M

u
n

ic
h

, 
H

ei
d

el
b

er
g:

 (
1

) 
o

rg
an

ic
 (

so
m

at
ic

/n
eu

ro
lo

gi
ca

l)
 o

r 
su

b
st

an
ce

-i
n

d
u

ce
d

 c
au

se
 o

f 
d

ep
re

ss
iv

e 
ep

is
o

d
e;

 s
ev

er
e 

o
rg

an
ic

 d
is

ea
se

; (
3

) 
p

re
gn

an
cy

 o
r 

b
re

as
t-

fe
ed

in
g 

B
er

lin
: c

u
rr

en
t 

p
ri

m
ar

y 
M

D
D

 (
IC

D
-1

0
) 

d
u

ri
n

g 
h

o
sp

it
al

 s
ta

y;
 ≥

1
8

 y
.,

 m
/f

 
B

er
lin

: (
1

) 
C

G
: c

u
rr

en
t 

p
sy

ch
ia

tr
ic

 d
is

o
rd

er
 (

IC
D

-1
0

) 

G
C

B
S 

(G
e

rm
an

 c
e

n
te

r 
fo

r 
b

ra
in

 s
ti

m
u

la
ti

o
n

 f
o

r 
p

sy
ch

ia
tr

ic
 d

is
o

rd
e

rs
):

 P
ad

b
e

rg
, U

n
iv

e
rs

it
y 

H
o

sp
it

a
l, 

LM
U

 M
u

n
ic

h
, 
N

=
4

0
 

M
u

n
ic

h
: 

M
D

D
 

(D
SM

-V
; 

H
A

M
-D

-2
1

≥1
5

);
 

cu
rr

en
t 

d
ep

re
ss

iv
e 

ep
is

o
d

e 
≤5

 
y.

 
d

u
ra

ti
o

n
; i

n
 c

u
rr

en
t 

ep
is

o
d

e 
n

o
 r

es
p

o
n

d
in

g 
to

 ≥
1

 a
n

ti
d

ep
re

ss
an

t 
tr

ea
tm

en
t,

 a
n

d
 

≥4
 w

ee
ks

 S
SR

I-
in

ta
ke

 o
f 

ad
eq

u
at

e 
d

o
se

; 1
8

-6
5

 y
.,

 m
/f

 

M
u

n
ic

h
: 

(1
) 

an
y 

o
th

er
 r

el
ev

an
t 

p
sy

ch
ia

tr
ic

 D
SM

-V
 a

xi
s-

I-
 a

n
d

/o
r 

ax
is

-I
I-

d
is

o
rd

er
, 

o
r 

u
n

st
ab

le
 m

ed
ic

al
 

co
n

d
it

io
n

; 
ac

u
te

 s
u

ic
id

al
it

y;
 h

ig
h

 d
eg

re
e 

o
f 

th
er

ap
y 

re
si

st
an

ce
 (

>4
 t

re
at

m
en

t 
at

te
m

p
ts

 i
n

 t
h

e 
cu

rr
en

t 
ep

is
o

d
e)

; E
C

T 
in

 t
h

e 
cu

rr
en

t 
ep

is
o

d
e;

 t
re

at
m

en
t 

w
it

h
 t

D
C

S 
(n

o
 s

in
gl

e 
ex

p
er

im
en

ta
l s

es
si

o
n

s)
, D

B
S,

 o
r 

V
N

S;
 

an
y 

in
tr

ac
ra

n
ia

l 
im

p
la

n
ts

; 
(3

) 
in

ve
st

ig
at

o
rs

, 
si

te
 p

er
so

n
n

el
 d

ir
ec

tl
y 

af
fi

lia
te

d
 w

it
h

 t
h

is
 s

tu
d

y,
 a

n
d

 t
h

ei
r 

im
m

ed
ia

te
 f

am
ili

es
; p

re
gn

an
cy

 
B

er
lin

: 
M

D
D

 
(D

SM
-V

),
 

cu
rr

en
t 

d
ep

re
ss

iv
e 

ep
is

o
d

e 
≤5

 
y.

 
d

u
ra

ti
o

n
; 

n
o

 
p

sy
ch

o
tr

o
p

ic
s 

(≥
4

 w
ee

ks
) 

o
r 

st
ab

le
 S

SR
I-

in
ta

ke
 (

≥ 
4

 w
e

ek
s)

; 2
0

-6
5

 y
.,

 m
/f

 
B

er
lin

: 
(1

) 
B

D
, 

A
D

, 
P

TS
D

, 
ED

, 
P

D
; 

p
sy

ch
o

ti
c 

te
n

d
en

ci
es

 i
n

 a
 l

if
et

im
e

; 
su

b
st

an
ce

 a
b

u
se

 o
r 

d
ep

en
d

en
ce

 i
n

 
th

e 
p

as
t 

6
 m

o
n

th
s 

(e
xc

ep
t 

n
ic

o
ti

n
e,

 c
af

fe
in

e)
; 

st
ro

ke
 (

p
as

t 
2

 y
.)

, 
ep

ile
p

ti
c 

se
iz

u
re

 o
r 

d
ia

gn
o

se
d

 e
p

ile
p

sy
, 

d
em

en
ti

a,
 P

ar
ki

n
so

n
’s

 d
is

ea
se

, 
H

u
n

ti
n

gt
o

n
’s

 c
h

o
re

a,
 m

u
lt

ip
le

 s
cl

er
o

si
s,

 a
n

y 
o

th
er

 n
eu

ro
lo

gi
ca

l 
d

is
ea

se
, 

w
h

ic
h

 le
ad

s 
to

 in
tr

ac
ra

n
ia

l p
re

ss
u

re
, b

ra
in

 le
si

o
n

s 
o

r 
h

ig
h

er
 r

is
k 

fo
r 

ep
ile

p
ti

c 
se

iz
u

re
s;

 b
eh

av
io

ra
l t

h
er

ap
y 

o
r 

EC
T 

in
 t

h
e 

cu
rr

en
t 

ep
is

o
d

e;
 (2

) ≥
4

 fa
ile

d
 m

ed
ic

at
io

n
 a

tt
em

p
ts

 in
 t

h
e 

cu
rr

en
t 

ep
is

o
d

e
; o

th
er

 p
sy

ch
o

tr
o

p
ic

 
m

ed
ic

at
io

n
s;

 (
3

) 
M

R
I-

co
n

tr
ai

n
d

ic
at

io
n

s 

 



C
o

n
so

rt
iu

m
: 

co
o

rd
in

at
io

n
 c

en
te

r 
(P

I,
 lo

ca
ti

o
n

),
 N

 
In

cl
u

si
o

n
 c

ri
te

ri
a

 
Ex

cl
u

si
o

n
 c

ri
te

ri
a

 

A
P

IC
 (

A
n

ti
p

sy
ch

o
ti

c-
in

d
u

ce
d

 s
tr

u
ct

u
ra

l a
n

d
 f

u
n

ct
io

n
al

 b
ra

in
 c

h
an

ge
s)

: 
Sc

h
n

e
id

e
r,

 R
W

TH
 A

ac
h

e
n

 U
n

iv
e

rs
it

y,
 J

A
R

A
-B

R
A

IN
, N

=8
 

SZ
 (

D
SM

-V
);

 1
8

-6
5

 y
.,

 m
/f

; 
le

ga
lly

 c
o

m
p

et
en

t 
an

d
 c

ap
ab

le
 o

f 
ta

ki
n

g 
p

ar
t 

in
 t

h
e 

st
u

d
y 

(1
) 

se
ve

re
 o

rg
an

ic
 d

is
ea

se
; 

(2
) 

m
is

si
n

g 
o

r 
in

co
m

p
le

te
 m

ed
ic

at
io

n
 h

is
to

ry
; 

(3
) 

M
R

I-
co

n
tr

ai
n

d
ic

at
io

n
s;

 
p

re
gn

an
cy

 o
r 

b
re

as
t-

fe
ed

in
g;

 w
h

en
 p

la
ce

d
 i

n
 a

n
 i

n
st

it
u

ti
o

n
 b

y 
o

rd
er

 o
f 

p
u

b
lic

 a
u

th
o

ri
ti

es
 o

r 
co

u
rt

s;
 

d
ep

en
d

en
cy

 o
r 

em
p

lo
ym

en
t 

re
la

ti
o

n
sh

ip
 w

it
h

 t
h

e 
sp

o
n

so
r 

o
r 

in
ve

st
ig

at
o

r;
 

co
n

cu
rr

en
t 

cl
in

ic
al

 t
ri

al
 

p
ar

ti
ci

p
at

io
n

 

ES
P

R
IT

 (
En

h
an

ci
n

g 
sc

h
iz

o
p

h
re

n
ia

 p
re

ve
n

ti
o

n
 a

n
d

 r
e

co
ve

ry
 t

h
ro

u
gh

 in
n

o
va

ti
ve

 t
re

at
m

e
n

ts
):

 M
e

ye
r-

Li
n

d
e

n
b

e
rg

, C
IM

H
 M

an
n

h
e

im
, N

=4
3

 

SZ
, M

D
D

, B
D

-I
, A

SD
; 

C
G

: n
o

 h
is

to
ry

 o
f 

p
sy

ch
ia

tr
ic

 d
is

o
rd

er
s;

 1
8

-6
5

 y
.,

 m
/f

 
(1

) 
B

D
-I

I,
 S

U
D

, 
P

D
; 

n
o

 e
xc

lu
si

o
n

 i
f 

co
m

o
rb

id
it

ie
s 

ev
o

lv
ed

 a
s 

a 
co

n
se

q
u

en
ce

 o
f,

 o
r 

w
er

e
 m

ar
ke

d
ly

 l
es

s 
p

ro
n

o
u

n
ce

d
 a

s 
th

e 
p

ri
m

ar
y 

d
is

o
rd

er
; c

h
ro

n
ic

 p
h

ys
ic

al
 d

is
ea

se
; (

3
) 

M
R

I-
co

n
tr

ai
n

d
ic

at
io

n
s 

N
o

te
. 

N
 =

 1
,9

1
2

 (
en

tr
y 

d
at

a)
, 

N
 =

 1
,4

3
1

 (
af

te
r 

d
at

a 
p

re
p

ar
at

io
n

),
 N

 =
 8

5
9

 (
A

D
/M

D
D

 s
u

b
sa

m
p

le
, 

u
se

d
 in

 a
n

al
ys

es
).

 I
f 

ap
p

lic
ab

le
, 

ex
cl

u
si

o
n

 c
ri

te
ri

a 
ar

e 
lis

te
d

 a
cc

o
rd

in
g 

to
 t

h
re

e 
ca

te
go

ri
es

: 
(1

) 
d

ia
gn

o
se

s,
 t

re
at

m
en

ts
, 

(2
) 

m
ed

ic
at

io
n

s,
 (

3
) 

o
th

er
. 

C
o

n
so

rt
ia

: 
C

IM
H

 =
 C

en
tr

al
 I

n
st

it
u

te
 o

f 
M

en
ta

l 
H

ea
lt

h
, 

M
an

n
h

ei
m

; 
JA

R
A

-B
R

A
IN

 =
 J

ü
lic

h
 A

ac
h

en
 R

es
ea

rc
h

 A
lli

an
ce

; 
LM

U
 M

u
n

ic
h

 =
 L

u
d

w
ig

-
M

ax
im

ili
an

s-
U

n
iv

er
si

tä
t 

M
ü

n
ch

en
; 

P
I 

= 
P

ri
n

ci
p

al
 i

n
ve

st
ig

at
o

r;
 R

W
TH

= 
R

h
ei

n
is

ch
-W

es
tf

äl
is

ch
e 

Te
ch

n
is

ch
e 

H
o

ch
sc

h
u

le
, 

A
ac

h
en

; 
TU

 D
re

sd
en

= 
T

ec
h

n
is

ch
e 

U
n

iv
er

si
tä

t 
D

re
sd

en
. 

D
is

o
rd

e
r:

 A
D

 =
 

A
n

xi
et

y 
d

is
o

rd
er

; 
A

D
H

D
 =

 A
tt

en
ti

o
n

 d
ef

ic
it

 h
yp

er
ac

ti
vi

ty
 d

is
o

rd
er

; 
A

jD
 =

 A
d

ju
st

m
en

t 
d

is
o

rd
er

; 
A

SD
 =

 A
u

ti
sm

 s
p

ec
tr

u
m

 d
is

o
rd

er
; 

A
SP

D
 =

 A
n

ti
so

ci
al

 p
er

so
n

al
it

y 
d

is
o

rd
er

; 
B

D
 (

-I
/-

II
) 

= 
B

ip
o

la
r 

d
is

o
rd

er
 (

Ty
p

e 
I/

II
);

 B
P

D
 =

 B
o

rd
er

lin
e 

p
er

so
n

al
it

y 
d

is
o

rd
er

; C
D

 =
 C

o
n

d
u

ct
 d

is
o

rd
er

; E
D

 =
 E

at
in

g 
d

is
o

rd
er

; M
D

D
 =

 M
aj

o
r 

d
ep

re
ss

iv
e 

d
is

o
rd

er
; m

D
D

 =
 M

in
o

r 
d

ep
re

ss
iv

e 
d

is
o

rd
er

; O
C

D
 =

 O
b

se
ss

iv
e-

co
m

p
u

ls
iv

e 
d

is
o

rd
er

; P
D

 =
 P

er
so

n
al

it
y 

d
is

o
rd

er
; P

D
D

 =
 P

er
si

st
en

t 
d

ep
re

ss
iv

e 
d

is
o

rd
er

 (d
ys

th
ym

ia
, c

yc
lo

th
ym

ia
);

 P
TS

D
 =

 P
o

st
tr

au
m

at
ic

 s
tr

es
s 

d
is

o
rd

er
; R

B
D

 =
 R

e
cu

rr
en

t 
b

ri
e

f d
ep

re
ss

iv
e 

d
is

o
rd

er
; 

SP
D

 =
 S

p
ec

if
ic

 p
h

o
b

ic
 d

is
o

rd
er

; 
SU

D
 =

 S
u

b
st

an
ce

 u
se

 d
is

o
rd

er
; 

SZ
 =

 S
ch

iz
o

p
h

re
n

ia
; 

SZ
A

 =
 S

ch
iz

o
af

fe
ct

iv
e 

d
is

o
rd

er
. 

In
st

ru
m

e
n

t/
M

an
u

al
: 

D
SM

-V
/D

SM
-I

V
= 

D
ia

gn
o

st
ic

 a
n

d
 S

ta
ti

st
ic

al
 M

an
u

al
 o

f 
M

en
ta

l D
is

o
rd

er
s,

 F
o

u
rt

h
/F

if
th

 E
d

it
io

n
 (

A
P

A
, 1

9
9

4
, 2

0
0

0
, 2

0
1

3
);

 C
ID

I =
 C

o
m

p
o

si
te

 In
te

rn
at

io
n

al
 D

ia
gn

o
st

ic
 In

te
rv

ie
w

 (
R

o
b

in
s,

 1
9

8
8

);
 C

G
I =

 C
lin

ic
al

 G
lo

b
al

 Im
p

re
ss

io
n

 S
ca

le
 (

G
u

y,
 1

9
7

6
);

 H
A

M
-A

 
= 

H
am

ilt
o

n
 A

n
xi

et
y 

R
at

in
g 

Sc
al

e 
(H

am
ilt

o
n

, 
1

9
6

9
; 

M
ai

er
 e

t 
al

.,
 1

9
8

8
);

 H
A

M
-D

-2
1

 =
 H

am
ilt

o
n

 D
ep

re
ss

io
n

 R
at

in
g 

Sc
al

e,
 V

er
si

o
n

 2
1

 (
H

am
ilt

o
n

, 
1

9
6

0
, 

1
9

6
7

);
 I

C
D

-1
0

 =
 I

n
te

rn
at

io
n

al
 C

la
ss

if
ic

at
io

n
 

o
f 

D
is

ea
se

s,
 1

0
th

 R
ev

is
io

n
 (

W
H

O
, 

2
0

1
5

);
 Q

ID
S-

C
 =

 Q
u

ic
k 

In
ve

n
to

ry
 o

f 
D

ep
re

ss
io

n
 S

ym
p

to
m

at
o

lo
gy

 -
 C

lin
ic

ia
n

 r
at

in
g 

(R
u

sh
 e

t 
al

.,
 2

0
0

3
);

 Y
M

R
S 

= 
Yo

u
n

g 
M

an
ia

 R
at

in
g 

Sc
al

e 
(Y

o
u

n
g 

e
t 

al
.,

 1
9

7
8

).
 

O
th

e
r:

 D
B

S 
= 

D
ee

p
 b

ra
in

 s
ti

m
u

la
ti

o
n

; 
C

G
 =

 C
o

n
tr

o
l 

gr
o

u
p

; 
EC

T 
= 

El
ec

tr
o

co
n

vu
ls

iv
e 

th
e

ra
p

y;
 I

Q
 =

 I
n

te
lli

ge
n

ce
 q

u
o

ti
e

n
t;

 m
/f

 =
 m

al
e 

an
d

 f
em

al
e;

 M
R

I 
=

 M
ag

n
et

ic
 r

es
o

n
an

ce
 i

m
ag

in
g;

 S
SR

I 
=

 
Se

le
ct

iv
e 

se
ro

to
n

in
 r

eu
p

ta
ke

 in
h

ib
it

o
r;

 t
D

C
S 

= 
Tr

an
sc

ra
n

ia
l d

ir
ec

t 
cu

rr
en

t 
st

im
u

la
ti

o
n

; V
N

S 
= 

V
ag

u
s 

n
er

ve
 s

ti
m

u
la

ti
o

n
; y

. =
 y

ea
r(

s)
. 

a  L
is

te
d

 r
is

k 
fa

ct
o

rs
 f

o
r 

B
D

: f
am

ily
 h

is
to

ry
, a

ff
ec

ti
ve

 s
ym

p
to

m
at

o
lo

gy
/d

ep
re

ss
iv

e 
sy

n
d

ro
m

e,
 h

yp
o

m
an

ic
/m

o
o

d
 s

w
in

gs
, d

is
tu

rb
an

ce
s 

o
f 

ci
rc

ad
ia

n
 r

h
yt

h
m

/s
le

ep
, o

r 
o

th
er

 

 



 

119 

Table S2: Diagnostic information of the subsample patient groups 

Diagnosis ICD-10 

code 

N DS instrument 

Major depressive disorder (MDD)  257  

MDD, single episode F32 8 BDI-II, HAM-D21 

MDD, single episode, mild F32.0 1 HDRS-21 

MDD, single episode, moderate F32.1 27 BDI-II, CGI, HAM-D21 

MDD, single episode, severe without psychotic symptoms F32.2 42  

MDD, single episode, severe with psychotic symptoms F32.3 3  

Other depressive episodes F32.8 1  

MDD, single episode, unspecified F32.9 1  

MDD, single episode or recurrent, unspecified F32/33 1  

MDD, recurrent, current episode unspecified F33 20  

MDD, recurrent, current episode mild F33.0 6  

MDD, recurrent, current episode moderate F33.1 40  

MDD, recurrent, current episode severe without psychotic 

symptoms 

F33.2 98  

MDD, recurrent, current episode severe with psychotic 

symptoms 

F33.3 6  

MDD, recurrent, currently in remission F33.4 2  

PDD, dysthymia F34.1 1  

Anxiety disorders (AD)  602 HAM-A, GAF 

AD, Agoraphobia without panic disorder F40.0 30 HAM-A 

AD, Agoraphobia with panic disorder F40.01 280 HAM-A 

AD, Social phobia F40.1 182 HAM-A, GAF 

AD, multiple Specific (isolated) phobias F40.2 48 HAM-A 

Panic disorder F41.0 62 HAM-A, GAF 

Note. AD = Anxiety disorder; MDD = Major depressive disorder; PDD = Persistent depressive disorder. 

 

 

 

 

 

 

 

 

 

 



 

120 

Table S3: Construct-level indicators and factor loadings of the domain-level PVS, NVS, CS and 
SP factors 

RDoC factor, 

construct 

Indicator Self-report/ 

behave. Assess. 

Item(s) β 

PVS 

Reward responsiveness Anhedonia BSI-53 item d 18 -.76 

Reward responsiveness Hedonic affect PANAS items c 1, 3, 4, 17 .55 

Reward learning Habituation BSI-53 items b 15r, 26r, 27r .81 

NVS 

Potential threat Anxiety BSI-53 subscale  1, 12, 19, 38, 45, 49 .91 

Potential threat Phobic anxiety BSI-53 subscale 8, 28, 31, 43, 47 .81 

Potential threat Somatization BSI-53 subscale 2, 7, 23, 29, 30, 33, 37 .75 

Potential threat Anxiety-based BIS BIS/BAS items a 2r, 8, 22r, 24 .49 

CS 

Attention Raw score Trail 

Making Test – 

Version A 

TMT A Time raw score -.80 

Cognitive control 

 

Trail Making Test – 

Version B 

TMT B 

 

Time raw score -.79 

 

Working memory Digit Symbol 

Substitution Test 

DSST Raw test score .69 

SP 

Perception and 

understanding of others 

Hostility  BSI-53 subscale 6, 13, 40, 41, 46 -.76 

Affiliation and 

attachment 

Social Anhedonia BSI-53 14 -.76 

 

Affiliation and 

attachment 

Interpersonal 

sensitivity  

BSI-53 subscale 20, 21, 22, 42 -.91 

Affiliation and 

attachment 

Friendships  WHO-DAS-20 11r .53 

Perception and 

understanding of self 

Paranoid ideation  BSI-53 subscale 4, 10, 24, 48, 51  -.79 

Note. Indicators and factor loadings of PVS, NVS, CS and SP factors, which resulted from a CFA on the latent RDoC 
structure using behavioral and self-report assessments in a transdiagnostic sample. General CFA model fit was 
evaluated using the following fit indices: CFI = .93, TLI = .92, RMSEA = .077. All factor loadings were highly 
significant (p < .001). RDoC: PVS = Positive valence systems; NVS = Negative valence systems; CS = Cognitive 
systems; SP = Systems of social processes; RDoC = Research Domain Criteria. CFA: β = Factor loadings; CFI = 
Comparative Fit Index; r= Reversed items; RMSEA = Root Mean Square Error of Approximation; TLI = Tucker-
Lewis Index. Instrument: BIS/BAS = Behavioral Inhibition System, Behavior Activation System Scales (Strobel et 
al., 2001); BSI-53 = Brief Symptom Inventory-53 (Franke, 2000); PANAS = Positive and Negative Affect Schedule 
(Breyer & Bluemke, 2016); WHO-DAS-20 = ; TMT A/B = Trail making Test A/B; DSST = Digit Symbol substitution 
Test. 
 
a Selected items from the BIS subscale forming a mean score of anxiety-based BIS 
b Selected items from the BSI-53 obsessive-compulsive subscale forming a mean score of habituation 
c Selected items from the PANAS positive affect subscale forming a mean score of hedonic affect 
d Selected single item from the BSI-53 using the raw value to measure anhedonia 
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Abstract  16 

Introduction While a growing body of research is adopting Research Domain Criteria (RDoC)-related 17 

methods and constructs, there is still a lack of comprehensive reviews on the state of published research 18 

on Positive Valence Systems (PVS) and Negative Valence Systems (NVS) in mood and anxiety 19 

disorders consistent with the RDoC framework. 20 

Methods Five electronic databases were searched to identify peer-reviewed publications covering 21 

research of “positive valence” and “negative valence” as well as “valence”, “affect”, and “emotion” 22 

for individuals with symptoms of mood and anxiety disorders. Data was extracted with a focus on 23 

disorder, domain, (sub-)constructs, units of analysis, key results, and study design. Findings are 24 

presented along four sections, distinguishing between primary articles and reviews each for PVS, NVS, 25 

and cross-domain PVS and NVS. 26 

Results A total of 231 abstracts were identified, and 43 met the inclusion criteria for this scoping 27 

review. Seventeen publications addressed research on PVS, 17 on NVS, and nine covered cross-28 

domain research on PVS and NVS. Psychological constructs were typically examined across different 29 

units of analysis, with the majority of publications incorporating two or more measures. Molecular, 30 

genetic, and physiological aspects were mainly investigated via review articles, primary articles 31 

focused on self-report, behavioral, and, to a lesser extent, physiological measures. 32 

Conclusions This present scoping review shows that mood and anxiety disorders were actively studied 33 

using a range of genetic, molecular, neuronal, physiological, behavioral, and self-reported measures 34 

within the RDoC PVS and NVS. Results highlight the essential role of specific cortical frontal brain 35 

structures and of subcortical limbic structures in impaired emotional processing in mood and anxiety 36 

disorders. Findings also indicate overall limited research on NVS in bipolar disorders and PVS in 37 

anxiety disorders, a majority of self-report studies, and predominantly observational studies. Future 38 

research is needed to develop more RDoC-consistent advancements and intervention studies targeting 39 

neuroscience-driven PVS and NVS constructs. 40 

Word count: 303  41 
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1 Introduction 42 

Mood and anxiety disorders are highly prevalent and comorbid (Jacobi et al., 2014; World Health 43 

Organization [WHO], 2017) with mood disorders including major depression (MDD), dysthymia, 44 

bipolar disorder I and II (BD). Anxiety disorders (AD) comprise panic disorder (PD), agoraphobia 45 

(AG), generalized anxiety disorder (GAD), social anxiety/phobia (SAD), and specific phobia (SPD) 46 

and together with depressive disorders are amongst the major contributors of global disease burden 47 

(WHO, 2017), with mood and anxiety disorders  affecting approximately 8.3% of the total global 48 

population in 2019 (Global Health Data Exchange [GHDx], 2020). Regarding the various diagnostic 49 

categories within mood and anxiety disorders , research has reported a substantial overlap in 50 

phenomenology and neurobiological mechanisms (Kendler et al., 1992; Watson, 2005). Especially for 51 

these disorders there are challenges to the neurobiological phenotypic and diagnostic specificity that 52 

would be essential to refine treatments to ultimately improve treatment response in mental illness (Insel 53 

et al., 2010). 54 

The United States (US) National Institute of Mental Health (NIMH) initiated the Research Domain 55 

Criteria (RDoC) project in 2010 to address the above mentioned issue of limited specificity and to 56 

offer a new framework to investigate mental disorders. The RDoC initiative had been developed to 57 

guide research on mental disorders with reference to disrupted brain and behavioral mechanisms, in 58 

contrast to “classifying nontaxonic [sic], multidimensional phenomena […] as mental disorders” 59 

(Clark et al., 2017, p. 94; NIMH, 2008; Cuthbert and Insel, 2010, 2013). Providing a dynamic guiding 60 

framework for research, the idea of the dimensional approach of RDoC has been to understand mental 61 

illness in all its complexity, therefore studying the full range of human functioning from normal to 62 

abnormal with respect to basic circuit-based behavioral dimensions, organized into major systems of 63 

emotion, cognition, motivation, and social behavior (Cuthbert and Insel, 2013; Clark et al., 2017; 64 

NIMH, 2023a). The NIMH’s hope is that the RDoC framework will help to generate research that 65 

enables an improved characterization within this multidimensionality (Clark et al., 2017). The RDoC 66 

framework is conceptualized as a matrix currently grouped into six basic domains of functioning: 67 

Positive Valence Systems (PVS), Negative Valence Systems (NVS), Cognitive Systems (CS), Social 68 

Processes (SP), Arousal and Regulatory Systems (ARS), and Sensorimotor Systems (SmS) (Insel et 69 

al., 2010; NIMH, 2023a, 2023b). These domains can be investigated using the following units of 70 

analysis: genes, molecules, cells, circuits, physiology, behavior, and self-report. The six domains are 71 

divided into constructs of which some are again divided into subconstructs. Within the RDoC 72 

framework there is great flexibility regarding the use of measures within each domain and regarding 73 

the units of analysis to allow for the investigation of all constructs that are relevant to improve 74 

knowledge about the etiology of mental diseases (Cuthbert, 2014; Clark et al., 2017). 75 

The two domains of PVS and NVS and their corresponding constructs and subconstructs are 76 

particularly relevant to mood and anxiety disorders, as these systems are also represented in the 77 

Tripartite Model of Anxiety and Depression (Clark and Watson, 1991). Specifically, the model posits 78 

that NVS is predominant in anxiety disorders, and for PVS, alterations in hedonia may be more specific 79 

to mood disorders, while depressed mood has been shown to be present in both mood and anxiety 80 

disorders. The PVS domain encompasses systems that are “responsible for responses to positive 81 

motivational situations or contexts” (NIMH, 2023b). The PVS domain is currently grouped into the 82 

constructs reward responsiveness, reward learning, and reward valuation. Subconstructs within these 83 

constructs are reward anticipation, initial response to reward and reward satiation for reward 84 

responsiveness, probabilistic and reinforcement learning, reward prediction error and habit for reward 85 

learning, reward probability, delay and effort for reward valuation. The NVS domain covers systems 86 

that are “primarily responsible for responses to aversive situations or contexts” (NIMH, 2023b). The 87 

NVS domain currently encompasses the constructs acute threat (fear), potential threat (anxiety), 88 
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sustained threat, loss, and frustrative nonreward. These constructs are not further divided into 89 

subconstructs. 90 

While there has been a growing body of research adopting RDoC-related methods and constructs since 91 

its launch in 2010, there is a lack of comprehensive reviews providing an overview of published 92 

empirical research consistent with the RDoC framework (Carcone and Ruocco, 2017) and its 93 

dimensional and transnosological view on specific symptoms prevalent in existing diagnostic 94 

categories. Therefore, by changing the perspective from a focus on disease categories to broader RDoC 95 

domains, our goal was to bring together the existing research from this period into one review, which 96 

specifically focuses on overlapping constructs that are associated to comorbid and overlapping 97 

symptoms. Specifically, the purpose of this study was to conduct a scoping literature review to 98 

systematically summarize research investigating PVS and NVS constructs in mood and anxiety 99 

disorder symptoms as an approach towards the RDoC system. The following research question was 100 

formulated: What is the state of published research investigating the role of PVS and NVS with respect 101 

to mood and anxiety disorder symptoms using the RDoC framework? We hypothesized that this 102 

scoping review would add insight into the heterogenic diagnostic category of mood and anxiety 103 

disorders from the RDoC perspective and therefore enrich our basic understanding of the similarities 104 

and differences within this disease spectrum. 105 

2 Methods 106 

2.1 Review Approach 107 

The present scoping review was conducted in accordance with the Joanna Briggs Institute (JBI) 108 

specific recommendations for conducting scoping reviews (Arksey and O'Malley, 2005) and the 109 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews 110 

(PRISMA-ScR) guidelines (Tricco et al., 2018; see checklist in Supplementary Material A). The 111 

objectives, inclusion criteria, and methods for this scoping review had been specified in advance and 112 

had been documented in our protocol (see Supplementary Material B). 113 

2.2 Eligibility Criteria 114 

Articles were included if the following inclusion criteria were met: (1) research with outcome measures  115 

of positive or negative valence with reference to the RDoC PVS and NVS framework, (2) research on 116 

all RDoC units of analysis, which are genetic, molecular, cellular, circuitry, physiological, behavioral 117 

and self-report assessments. (3) human studies of adult (18 years and older) participants, (4) individuals 118 

with symptoms of mood (depression, bipolar) or anxiety (anxiety or phobic) disorders, (5) all types of 119 

empirical research (6), published in peer-reviewed journal papers, and (7) with full texts available. 120 

There were no language restrictions. 121 

2.3 Information Sources and Search 122 

We systematically searched the five electronic databases PubMed, PsychInfo, PsychArticles, 123 

PSYNDEX, and Web of Science first on April 26, 2021 and again on January 21, 2023. The search 124 

was conducted at domain level of PVS (keywords “positive valence”) and NVS (“negative valence”) 125 

and using the search terms "valence," "affect," and "emotion". Our intention was to provide a more 126 

comprehensive coverage of search results, as authors in the initial RDoC publications referred to 127 

"positive affect", "negative affect", "positive emotionality" (Sanislow et al., 2010, p. 634) or "negative 128 

emotionality" (Insel et al., 2010, p. 749) when discussing potential areas of research that might have 129 

links to psychopathological mechanisms. The final search strategy for PsychInfo is presented in Table 130 

1. For detailed search strategies for all sources, see Supplementary Material C. 131 
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2.4 Selection of Sources of Evidence 132 

To identify relevant articles, a total of four members of our research team rated the articles 133 

independently, with two raters at each screening stage. We exported the search results into Citavi 134 

(version 6.14.4) and Covidence software. Both software programs detected and removed duplicates. 135 

Citavi was used to organize the extracted publications, while Covidence was used for the management 136 

of the search results, study selection, and data extraction. The study selection was carried out in two 137 

stages. First, we screened titles and abstracts of all articles against the eligibility criteria. Screening of 138 

titles and abstracts was performed with Covidence, alongside with double-checking references in 139 

Citavi and Microsoft Excel (version Microsoft 365) to ensure high quality of our review. In a second 140 

step, we examined full texts for all articles that were potentially relevant to our research objective. 141 

Disagreements between raters at each step were resolved by consensus after reviewing the full text. 142 

2.5 Data Charting and Synthesis of Results 143 

If an article was eligible for inclusion in this study, we extracted data with focus on disorder, domain 144 

and constructs assessed, units of analysis, main aim, key findings, and general information including 145 

first author, year of appearance, origin (country/language), and study design. In line with scoping 146 

review guidelines, risk of bias assessment was not carried out (Tricco et al., 2018). The included studies 147 

were heterogeneous in terms of the outlined extracted information. We grouped sources by type of 148 

domain and study design and mapped information from the articles to the type of disorder, the seven 149 

units of analysis, and RDoC constructs. In addition, we listed relevant empirical elements and reported 150 

the key findings of the publication (see Tables 3-8). As a relevant number of articles were cross-domain 151 

oriented and this approach may shed light on differential effects of PVS and NVS on mood and anxiety 152 

disorder symptoms, we grouped those findings in a cross-domain section. 153 

3 Results 154 

3.1 Selection of Sources of Evidence 155 

After duplicates were removed, we identified a total of 231 citations from searches of the five 156 

electronic databases. Based on title and abstract, 142 publications were excluded, with 89 full text 157 

papers to be assessed for eligibility. Of these, 46 were excluded. The remaining 43 studies were 158 

considered eligible for this scoping literature review (for reference lists of all papers searched, see 159 

Supplementary Material D). The flow diagram is shown in Figure 1. 160 

3.2 Characteristics of Sources of Evidence 161 

The characteristics of the 43 included studies are presented in Table 2. The majority of studies were 162 

conducted in the US (n = 33, 75 %), three studies in Germany, two  in Canada, and one study each  in 163 

Australia, Brazil, Norway, the Netherlands, and the United Kingdom (UK). All articles were written 164 

in English. In this final scoping review, we identified 23 primary studies and 20 reviews addressing 165 

PVS and NVS in patients suffering from mood and anxiety disorders published between 2014 and 166 

2023. Most of the papers included in this review reported results from self-report questionnaires and 167 

interviews (59%; 22 primary articles, 4 reviews), half used physiological measures (50%; 8 primary 168 

articles, 14 reviews), and 19 included behavioral indicators (43%; 10 primary articles, 9 reviews). 169 

Circuitry played a role in about a third of the reviewed publications (32%; 5 primary articles, 12 170 

reviews). Not as strongly represented were cellular (7%; 3 reviews), molecular (11%; 1 primary article, 171 

4 reviews), and genetic (11%; 1 primary article, 4 reviews) components. Findings are presented 172 

separately for PVS, NVS, and cross-domain studies (Table 3-8). 173 
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3.3 Positive Valence Systems 174 

We identified 17 publications (10 primary articles, 7 review articles) addressing research on PVS in 175 

mood and anxiety disorders guided by the RDoC framework. All primary and two of the review articles 176 

included self-report measures (71%). The majority of these articles combined self-reports with at least 177 

one additional unit of analysis, most commonly physiology or behavior. Only two publications 178 

included the cellular unit (12%, 2 reviews). In this scoping review, we did not identify any published 179 

primary research focusing on PVS-related genes or cells in mood and anxiety disorders that was 180 

oriented towards the RDoC framework. Review articles focusing on the RDoC framework and 181 

investigating PVS in mood and anxiety disorders mostly reviewed research investigating the circuit 182 

unit of analysis (35%, 1 primary article, 5 reviews). A total of 12 articles exclusively focused on 183 

patients suffering from depressive disorders or symptoms (71%; 8 primary articles, 4 reviews). While 184 

none focused exclusively on patients with AD, five articles included more than one patient group (29%; 185 

2 primary articles, 3 reviews). 186 

Impaired hedonic experience as a marker of impaired reward responsiveness has proven to be a 187 

relevant PVS-related construct specifically in patients with MDD (Nakonezny et al., 2015; Barch et 188 

al., 2016; Nusslock and Alloy, 2017; Trøstheim et al., 2020). Hedonic experience has been confirmed 189 

to be a unidimensional factor (Nakonezny et al., 2015) that has been found to be a responsive target of 190 

exercise treatment (Toups et al., 2017). Literature suggests that depression-related hedonic 191 

impairments trigger deficits in other PVS mechanisms like anticipation, learning, effort, and action 192 

selection and that these impairments are associated with alterations in striatal dopamine and/or opioid 193 

signaling (Barch et al., 2016; Nusslock and Alloy, 2017). Orbitofrontal cortico-striatal circuits (OFC-194 

striatal circuits) were found to be associated with reward valuation and dysfunctions were found in 195 

patients with MDD. Furthermore, this review found that abnormal activation in these circuits was 196 

modifiable through (non-)invasive brain stimulation techniques (Fettes et al., 2017). One study 197 

(Alexopoulos et al., 2015; Alexopoulos et al., 2016) focused on an RDoC-oriented neuroscience-driven 198 

psychotherapeutic intervention. In this study, reward-exposure served as an RDoC-based intervention 199 

in late life depression. This approach proved efficacious in eliciting changes in behavioral activation 200 

that in turn led to improvement of depressive symptoms during treatment and follow-up (Alexopoulos 201 

et al., 2015; Alexopoulos et al., 2016). Familial risk of depression and aberrant reward processing has 202 

been shown to have significant impact on individuals’ reward processing which increases over the 203 

course of puberty (Nusslock and Alloy, 2017; Ethridge et al., 2021). Furthermore, aberrant reward 204 

sensitivity on a neural and behavioral level was associated with risk for depression (Baskin-Sommers 205 

and Foti, 2015). Furthermore, aberrant reward processing was linked to molecular alterations in the 206 

dopamine system and an increased vulnerability to late-life depression (Taylor et al., 2022). Depressive 207 

symptoms could be linked to increased reward valuation and reduced effort (drive) as well as reduced 208 

reward responsiveness (Nusslock et al., 2015; Nusslock and Alloy, 2017; Swope et al., 2020). 209 

However, regarding behavioral and circuit-related reward responsiveness, Langenecker et al. (2022) 210 

found no differences between patients with remitted mood disorders and healthy controls. According 211 

to the authors, these results therefore suggest that reward responsiveness may serve as a proximal 212 

marker for acute affective symptoms rather than being a trait or stable marker of patients with mood 213 

disorders. Regarding the RDoC construct reward valuation, motivation, and energy as constructs 214 

matchable to effort and drive were suggested to be more clinically relevant compared to 215 

anhedonia/hedonic experience (Toups et al., 2017). Furthermore, decreased approach motivation (as 216 

part of reward valuation) could be related to unipolar depression, whereas increased approach 217 

motivation could be related to bipolar disorder with both mechanisms showing distinct neuronal 218 

correlates (Nusslock et al., 2015; Nusslock and Alloy, 2017). PVS functioning as measured by the 219 

newly developed Positive Valence Systems Scale (PVSS-21), was more strongly linked to symptoms 220 

of depression compared to symptoms of anxiety, was able to distinguish between depressed versus 221 
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non-depressed individuals, and predicted severity of anhedonia (Khazanov et al., 2020). Using an 222 

exploratory factor analysis (EFA) approach, several PVS factors were identified as significantly related 223 

to depressive symptoms (Olino et al., 2018). Notably, positive emotions showed the strongest negative 224 

association with depressive symptoms among all identified factors. High-frequency heart rate 225 

variability as a marker of disturbances in positive emotional functioning has been shown to exhibit 226 

greater intra-individual variation in patients with bipolar disorder compared to patients with MDD or 227 

healthy controls (Gruber et al., 2015). 228 

3.4 Negative Valence Systems 229 

We identified 17 publications (8 primary articles, 9 reviews) investigating the role of NVS in mood 230 

and anxiety disorders within the RDoC framework. With one exception, all primary articles employed 231 

self-report measures (53%, 7 primary articles, 2 reviews), regularly in conjunction with one or more 232 

additional units of analysis. We did not find any primary research examining MDD and AD on a 233 

molecular or cellular level, and only one paper that accounted for genetic influences by incorporating 234 

twin data. Reviews were mainly centered around physiological measures (71%, 4 primary articles, 8 235 

reviews) that were often combined with behavioral tasks (47%, 3 primary articles, 5 reviews), 236 

neuroimaging (41%, 3 primary articles, 4 reviews), or genomic aspects (29%, 1 primary article, 4 237 

reviews). Only one review also integrated research on the cellular correlates of MDD. Four out of 17 238 

articles exclusively focused on patients diagnosed with MDD (24%), four on patients with AD (24%), 239 

and eight articles included more than one group of patients (47%). There were no primary articles and 240 

only one review pertaining to NVS in BD patients (5%). All NVS subconstructs were studied across 241 

diagnostic categories and generally assessed using multiple units of analysis. Acute, potential, and 242 

sustained threat received the most empirical attention, with many review articles examining all of them 243 

together. Frustrative nonreward received the least empirical attention with only one primary article 244 

investigating the construct in relation to depressive symptoms. 245 

For the NVS subconstruct acute threat, an fMRI study of patients with symptoms of depression and 246 

anxiety revealed transdiagnostic patterns of altered threat processing in the bilateral insula, the 247 

cingulate and the dorsolateral prefrontal cortex (MacNamara et al., 2017). Self-reported stress 248 

reactivity as a measure of potential threat was found to modulate risk for comorbid expressions of 249 

MDD and alcohol use disorders (AUD) via genetic and environmental factors (Ellingson et al., 2016). 250 

Sustained threat in the form of trauma and chronic stress was linked to alterations in protein expression, 251 

neurocircuitry, physiology, and behavior, with evidence suggesting specific modulations of amygdala 252 

activation and Hypothalamic–Pituitary–Adrenal axis (HPA-axis) reactivity, highlighting the role of 253 

this subconstruct in the development of mood as well as anxiety disorders (Ross et al., 2017; Sambuco 254 

et al., 2020). ERP studies showed that while individuals with internalizing psychopathologies exhibited 255 

certain transdiagnostic abnormalities in threat processing (Klumpp and Shankman, 2018), depressive 256 

and anxious disorders were marked by diagnosis-specific modulations in startle response 257 

(Vaidyanathan et al., 2012; Boecker and Pauli, 2019) that predicted the severity and the extent of 258 

psychopathology (Lang et al., 2016; Lang et al., 2018). Some of these abnormalities have been traced 259 

back to disorder-specific genetic alterations within the serotonergic system and the HPA-axis (Hamm 260 

et al., 2016). Two review articles regarding the NVS subconstruct loss discussed the role of rumination 261 

in MDD and BD patients and outlined potential approaches for the further study of depressive 262 

symptomatology within the RDoC framework (Silveira, E. and Kauer-Sant’Anna, 2015; Woody and 263 

Gibb, 2015). As a behavioral component of loss, self-reported anhedonia was found to predict 264 

symptom severity for a broad range of psychiatric disorders, with particularly strong associations 265 

existing between anhedonia and depression (Guineau et al., 2022). A single article focused on 266 

frustrative nonreward in conjunction with loss and potential threat, establishing these constructs as 267 

transdiagnostic features implicated in the development and change of depressive symptoms over the 268 
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course of pregnancy and postpartum in a factor analysis of self-report questionnaire data (Cochran et 269 

al., 2020). Examining sustained threat and loss, a review of genetic influences on attentional bias 270 

showed that MDD and AD patients were characterized by disorder-specific alterations in attentional 271 

bias for affectively salient stimuli, and that the development of these differences was a consequence 272 

of environmental factors interacting with genes related to HPA-axis reactivity. Overall, research 273 

suggests the existence of transdiagnostic as well as disorder-specific dysfunctions in NVS domains 274 

across different units of analysis in MDD, AD, and BD patients. 275 

3.5 Cross-domain Positive and Negative Valence Systems 276 

We identified nine publications (5 primary articles, 4 review articles) covering cross-domain research 277 

on PVS and NVS in mood and anxiety disorders in accordance with the RDoC framework. All primary 278 

articles but none of the reviews reported results from self-report questionnaires or interviews (50%). 279 

Behavioral measures also mainly played a role in primary research (40%, 3 primary articles, 1 review) 280 

while review articles again put more emphasis on circuitry (40%, 1 primary article, 3 review articles) 281 

and physiology (30%, 1 primary article, 2 reviews). Two articles also reported findings on the 282 

molecular level (20%, 1 primary article, 1 review). We did not identify relevant cross-domain research 283 

regarding genetic and cellular correlates of PVS and NVS functioning. Cross-domain articles reported 284 

mainly on samples including more than one patient group (89%; 4 primary articles, 4 reviews). One 285 

primary article exclusively focused on patients suffering from depressive disorders (11%). None of the 286 

identified articles focused exclusively on patients with AD. Finally, two out of nine articles could not 287 

be allocated to a specific RDoC (sub-)construct. Hence, we reported the results on the domain level. 288 

All other cross-domain articles focused on the broad spectrum of PVS- and NVS (sub-)constructs. 289 

With regards to factorial analytic studies, one article investigating the multimodal factorial structure 290 

underlying a broad test battery comprised of self-report, behavioral, and neuroimaging assessments to 291 

capture PVS and NVS functioning in patients with mood and anxiety disorder symptoms  failed to 292 

identify a cross-modal latent structure and attributed this to challenges in the RDoC approach (Peng et 293 

al., 2021). However, Paulus et al. (2017) reported finding two independent “meta”-dimensions of PVS 294 

and NVS using a factorial analytic approach on self-report and behavioral data. Likewise focusing on 295 

self-report and behavioral units, Förstner et al. (2022) found a structure of four latent and 296 

transnosological factors (PVS, NVS, CS, SP) using a confirmatory factor analysis (CFA) approach, 297 

although these factors were not cross-modal. Differential associations between PV and NV symptom 298 

scores and clinical impairment, antidepressant response, and inflammation-related immunomarkers 299 

were revealed in a sample of MDD patients by Medeiros et al. (2020). Specifically, PV symptoms 300 

were linked to higher cognitive and physical impairment, showed associations to a greater number of 301 

inflammatory markers, and were more responsive to treatment with antidepressants, while NV 302 

symptoms were linked to younger age and a higher rate of comorbid anxiety symptoms. Wenzel et al. 303 

(2022) investigated self-reported PVS and NVS functioning in perinatal women: Trait- and state-like 304 

NVS functioning (potential threat) as well as state-like PVS functioning (reward valuation) were linked 305 

to worse depressive symptoms, while trait- and state-like NVS functioning (potential threat) were also 306 

linked to higher anxiety scores . Therefore, Wenzel et al. suggested potential threat as a transdiagnostic 307 

feature of perinatal anxiety and depression, whereas reward valuation was suggested to be a disease- 308 

or symptom-specific feature of perinatal depression. Compared to healthy controls, individuals with 309 

MDD or BD showed no preferential processing of positive stimuli (PVS circuit), while NVS circuitry 310 

was more pronounced (Langenecker et al., 2014). PVS mechanisms may be more often investigated 311 

in BD and underutilized in MDD (Langenecker et al., 2014). In a meta-analysis of 226 fMRI studies, 312 

Janiri et al. (2020)  identified transdiagnostic neural phenotypes characteristic of patients with mood, 313 

anxiety, and posttraumatic stress disorders: In particular, the authors describe  clusters of 314 

hypoactivation in the inferior prefrontal cortex, the inferior parietal lobule, and the putamen as well as 315 
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clusters of hyperactivation in the left amygdala/parahippocampal gyrus, the left thalamus, and the 316 

dorsal anterior cingulate cortex, supporting the hypothesis of transdiagnostic neuronal disease 317 

mechanisms. However, RDoC domains did not contribute differentially to these clusters, which points 318 

to the clusters being domain-independent. Regarding PVS- and NVS-circuits, transdiagnostic patterns 319 

of disrupted activity were identified in the ventrolateral, ventromedial and dorsomedial prefrontal 320 

cortex, the amygdala, and thalamo-cortical networks  by McTeague et al. (2020) for MDD and AD, 321 

while they also found evidence for disease-specific aberrant activation for AD, BD, and MDD. One 322 

review investigating the molecular basis of PVS and NVS in mood and anxiety disorders identified 323 

abnormal glutamate activity related to PVS and NVS (Terbeck et al., 2015). 324 

4 Discussion 325 

4.1 Summary of Evidence 326 

Our scoping review aimed to explore the recent research activity on the RDoC PVS and NVS in mood 327 

and anxiety disorders. We identified 44 publications that investigated positive and negative valence in 328 

mood and anxiety disorders, utilizing various measures from a range of genetic, molecular, neuronal, 329 

physiological, behavioral, and self-report approaches. Primary articles  chiefly employed  self-report 330 

questionnaires and interviews, often in conjunction with behavioral data. Reviews frequently included 331 

results from the molecules, circuitry, and physiology units of analysis. The structural and functional 332 

imaging literature included in this review highlighted the essential role of specific cortical frontal brain 333 

structures and of certain subcortical limbic structures, such as the amygdala and the hippocampus, in 334 

impaired emotional processing among patients with mood and anxiety disorders. Both reward- and 335 

threat-related processing were investigated in terms of genetic and molecular aspects, underlying 336 

circuitry, physiological responses, observed behavior, and self-reported symptoms, with many articles 337 

examining relationships between multiple units of analysis. Transdiagnostic as well as diagnosis-338 

specific anomalies could be demonstrated -inter alia- on the levels of protein expression, concentration 339 

of hormones and immunomarkers, neural activity in brain areas associated with salience and reward, 340 

HPA-axis activation, behavioral indicators like attentional bias and startle response, and self-reported 341 

reward and threat sensitivity. However, identifying cross-modal constructs to characterize PVS and 342 

NVS functioning has proven challenging, an issue that is exemplified by a number of factor analytic 343 

studies reporting a lack of coherence in latent structure between tasks and measurement levels. We 344 

identified one  intervention study testing the effectiveness of Engage therapy, an approach to improve 345 

symptoms connected to the positive valence domain by targeting the neural mechanisms underlying 346 

disordered emotional processing in late-life depression. 347 

Both depressive and anxiety disorders were actively studied in the context of NVS, with a particular 348 

emphasis on the subconstructs of acute, potential, and sustained threat for anxious symptoms and loss 349 

for depressive symptoms. As we only identified one review investigating NVS in bipolar disorders, 350 

our scoping review highlights the lack of primary articles on NVS research focused on BD. 351 

Additionally, the review underscores the scarcity of research on frustrative nonreward in general, a 352 

gap initially identified by Carcone and Ruocco (2017). However, these research gaps could also be 353 

due to limitations in the search strategy employed, i.e., not explicitly searching for frustrative 354 

nonreward. There was limited research on the psychopathology of anxiety disorders within the PVS. 355 

Findings were largely connected to anxiety-related NVS constructs that cut across different AD, 356 

revealing a distinction between fear- or phobic-based disorders from non-phobic anxiety disorders. 357 

While mood disorders were widely studied in regards to both PVS and NVS, the number of 358 

publications exploring the psychopathology of BD was considerably smaller than those for MDD. 359 
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In relation to the Tripartite Model of Anxiety and Depression proposed by Clark and Watson (1991), 360 

we focus on three selected key findings. Observed diagnosis-specific modulations in startle responses, 361 

as a marker of acute threat (NVS), enable to distinguish between depressive and anxiety disorders 362 

(Vaidyanathan et al., 2012; Boecker and Pauli, 2019), while this subconstruct also showed 363 

transdiagnostic patterns in an fMRI setting (MacNamara et al., 2017). These results show that RDoC 364 

subconstructs such as acute threat can be an additional marker distinctive of AD, as is physiological 365 

hyperarousal in the Tripartite Model. Impaired hedonic experience, indicative of impaired reward 366 

responsiveness (PVS), has been identified as a useful marker (Nakonezny et al., 2015; Barch et al., 367 

2016; Nusslock and Alloy, 2017; Trøstheim et al., 2020) for distinguishing depressive symptoms from 368 

other mood and anxiety disorder symptoms, which is consistent with Tripartite Model assumptions. 369 

The relationship between reward processing and depressive symptoms in the context of PVS (Nusslock 370 

et al., 2015; Nusslock and Alloy, 2017; Swope et al., 2020) may be complex and requires further 371 

investigation in future research, as reward responsiveness may serve as a more proximal marker for 372 

acute affective symptoms such as anhedonia rather than being a stable trait marker of patients with 373 

mood disorders (Langenecker et al., 2022). 374 

The findings in our review align with the work of Carcone and Ruocco (2017), who stated that RDoC-375 

related publications typically investigate a single construct using multiple units of analysis, examine 376 

relationships between constructs and/or elements, or apply a transdiagnostic approach to measure 377 

them. More recent reviews of RDoC research tend to adopt a diagnosis-focused approach. For instance, 378 

Wei and Roodenrys (2021) focused on anxiety-related research, and Tschida and Yerys (2021) pursued 379 

a combined domain and diagnosis approach to explore PVS in autism spectrum disorder. In 380 

comparison, in our review we pursued a more transnosological approach. The number of articles 381 

originating from outside the US has increased. This increasing number originating from outside the 382 

US suggests that the scientific community is increasingly embracing the dimensional research 383 

approach by integrating it into their research efforts in recent years (Carcone and Ruocco, 2017). 384 

4.2 Limitations 385 

This scoping review has some limitations. This review was not intended to provide a comprehensive 386 

overview of all research on PVS and NVS in mood and anxiety disorders. Rather, our search strategy 387 

was focused specifically on PVS and NVS domain level. Therefore, we did not conduct keyword 388 

searches for specific PVS and NVS constructs or subconstructs, which may have resulted in the 389 

exclusion of relevant publications. Another limitation lies in the exclusion of studies that did not 390 

provide a clear assignment of their research to specific RDoC constructs (e.g., BIS/BAS). This 391 

exclusion criterion is not completely objectifiable and therefore the current review we may have 392 

excluded single RDoC-related results. Of note, the present review included RDoC related articles that 393 

specifically focused on PVS and NVS on the domain level. The aim of this review was not to synthesize 394 

the entire literature on symptoms or constructs related to transdiagnostic or RDoC associated domains. 395 

Specifically, we focused on articles explicitly investigating PVS and NVS domains but did not search 396 

for all articles that for example investigated fear in mood and anxiety disorders. Therefore, the present 397 

review does not cover all transdiagnostic issues related to mood and anxiety disorder symptoms (e.g., 398 

Sindermann et al., 2021; van Tol et al., 2021) but reflects research from the last decade conceptualizing 399 

PVS and NVS on the domain level only. Given our primary aim was to conduct a scoping review of 400 

articles with a direct mention of the RDoC approach, we did not systematically include primary articles 401 

included in reviews or meta-analyses presented here, but extracted relevant RDoC information from 402 

these articles. Be it in relation to individual articles within the listed reviews/meta-analyses or be it of 403 

results or conclusions of the authors of these reviews/meta-analyses. While this approach may have 404 

hampered the generalizability and precision of our findings with respect to all available data, we would 405 

argue that we could therefore better present the current state of research with regard to RDoC research 406 
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efforts, which is also in line with our main aim, with value-added information from reviews/meta-407 

analyses that are themselves RDoC-related but whose primary articles would not have been selected 408 

based on our eligibility criteria. A further limitation arises from the NIMH’s update of the PVS domain. 409 

We mapped articles from before 2017 to the revised PVS structure released by the NIMH in 2017. As 410 

a result, it is possible that some articles may have been mapped to the PVS domain differently than 411 

originally intended by the authors. An additional limitation may arise from the incorporation of 412 

heterogenous research studies. However, given the nature of this review we could not address 413 

heterogeneity on a quantitative level. Lastly, as no systematic review was conducted, there was no 414 

quality assessment of the included studies, which is an inherent limitation of a scoping review. 415 

4.3 Conclusions 416 

The RDoC initiative was proposed as a translational framework for psychopathology research with the 417 

goal of addressing issues related to symptom-based diagnostic categories by shifting emphasis to 418 

dimensions of human functioning defined by observable behavior as well as neurobiological indicators 419 

(Cuthbert, 2020). This scoping review shows that overall, mood and anxiety disorders are actively 420 

studied in the context of PVS and NVS within the RDoC framework. In line with the integrative 421 

approach of the RDoC initiative, psychological constructs related to mood and anxiety disorders were 422 

typically examined across different units of analysis, with the majority of publications incorporating 423 

two or more measures to capture multiple facets of dysregulated functioning. While molecular, genetic, 424 

and physiological aspects were mainly investigated via review articles analyzing large bodies of 425 

research through the lens of the RDoC framework, current primary articles focused on self-report, 426 

behavioral, and—to a lesser extent—physiological measures as well. 427 

It is clear that the RDoC initiative is influencing the direction of research into diagnosis-specific as 428 

well as transdiagnostic features of mood and anxiety disorders. This trend is particularly evident in the 429 

US, although our review suggests that the RDoC framework is increasingly being adopted in other 430 

countries as well. A major challenge for future research will be the translation of RDoC-guided 431 

findings into clinical practice (Pacheco et al., 2022). In this regard, the present scoping review 432 

emphasizes the potential of further research into depressive and anxious symptomatology conducted 433 

within the RDoC framework to potentially catalyze the development of neuroscience-driven 434 

interventions that target PVS and NVS functioning in alignment with current advancements in 435 

precision medicine approaches to diagnosis, treatment, and prevention of mood and anxiety disorders. 436 
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MDD: Major depressive disorder 440 
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PD-CAN: Phenotypic, Diagnostic and Clinical Domain Assessment Network Germany 444 

PV: Positive valence 445 
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10 Tables 468 

Table 1: PsychInfo Search Strategy 469 

 470 

Search component Search terms 

Search 1  

S1 AB ( “depression” or “depressive disorder*” or “depressive symptom*” or 

“major depressive disorder” ) OR AB “affective disorder*” OR AB “mood 

disorder*” OR AB ( “bipolar disorder*” or “bipolar” i or “bipolar ii” or 

“manic depression” or “bipolar affective disorder*” or “bipolar depression” ) 

OR AB ( “mania” or “manic” or “manic episode” ) OR AB ( “anxiety 

disorder*” or “anxiety” ) OR AB ( “phobia” or “phobic disorder*” ) OR AB 

( “panic disorder*” )  

S2 AB “rdoc” OR AB “research domain criteria” 

S3 AB “positive valence” OR AB “negative valence” 

S4 S1 AND S2 AND S3 

Search 2  

S5  AB “valence” OR AB “affect*” OR AB “emotion*” 

S6 S2 AND S3 AND S5 

Conjunction of Search 1 and 2 

S7 S4 OR S6 

AB = Abstract; rdoc = Research Domain Criteria.471 
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Figure 1 PRISMA flow diagram.  4 
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1 Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 

Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. 1 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility criteria, 
sources of evidence, charting methods, results, and 
conclusions that relate to the review questions and 
objectives. 

2 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the context of 
what is already known. Explain why the review 
questions/objectives lend themselves to a scoping 
review approach. 

3 

Objectives 4 

Provide an explicit statement of the questions and 
objectives being addressed with reference to their key 
elements (e.g., population or participants, concepts, 
and context) or other relevant key elements used to 
conceptualize the review questions and/or objectives. 

4 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state if and 
where it can be accessed (e.g., a Web address); and if 
available, provide registration information, including the 
registration number. 

4 

Eligibility criteria 6 
Specify characteristics of the sources of evidence used 
as eligibility criteria (e.g., years considered, language, 
and publication status), and provide a rationale. 

4 

Information 
sources* 

7 

Describe all information sources in the search (e.g., 
databases with dates of coverage and contact with 
authors to identify additional sources), as well as the 
date the most recent search was executed. 

4 

Search 8 
Present the full electronic search strategy for at least 1 
database, including any limits used, such that it could 
be repeated. 

4 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence 
(i.e., screening and eligibility) included in the scoping 
review. 

5 

 

Data charting 
process‡ 

10 
Describe the methods of charting data from the 
included sources of evidence (e.g., calibrated forms or 
forms that have been tested by the team before their 

5 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

use, and whether data charting was done 
independently or in duplicate) and any processes for 
obtaining and confirming data from investigators. 

Data items 11 
List and define all variables for which data were sought 
and any assumptions and simplifications made. 

5 

Critical appraisal of 
individual sources 
of evidence§ 

12 

If done, provide a rationale for conducting a critical 
appraisal of included sources of evidence; describe the 
methods used and how this information was used in 
any data synthesis (if appropriate). 

- 

Synthesis of 
results 

13 
Describe the methods of handling and summarizing the 
data that were charted. 

5 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally using a 
flow diagram. 

5 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present characteristics for 
which data were charted and provide the citations. 

5 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of included 
sources of evidence (see item 12). 

- 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present the 
relevant data that were charted that relate to the review 
questions and objectives. 

5-9 

Synthesis of 
results 

18 
Summarize and/or present the charting results as they 
relate to the review questions and objectives. 

5-9 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an overview of 
concepts, themes, and types of evidence available), 
link to the review questions and objectives, and 
consider the relevance to key groups. 

9 

Limitations 20 Discuss the limitations of the scoping review process. 10 

Conclusions 21 
Provide a general interpretation of the results with 
respect to the review questions and objectives, as well 
as potential implications and/or next steps. 

11 

FUNDING 

Funding 22 

Describe sources of funding for the included sources of 
evidence, as well as sources of funding for the scoping 
review. Describe the role of the funders of the scoping 
review. 

12 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media 
platforms, and Web sites. 
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., 
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review 
as opposed to only studies. This is not to be confused with information sources (see first footnote). 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the 
process of data extraction in a scoping review as data charting. 
§ The process of systematically examining research evidence to assess its validity, results, and relevance before 
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to 
systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used in 
a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document). 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR): 
Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850. 

http://annals.org/aim/fullarticle/2700389/prisma-extension-scoping-reviews-prisma-scr-checklist-explanation
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Mood and Anxiety Disorders within the Research Domain Criteria 

framework of Positive and Negative Valence Systems: a scoping 

review 

Sarah Jane Böttger*, Bernd R. Förstner, Laura Szalek, Kristin Koller-Schlaud, M. D., 

Michael A. Rapp, M. D., Ph. D., Mira Tschorn, M. D. 

* Correspondence: Sarah Jane Böttger: sboettger@uni-potsdam.de  

1 Scoping review protocol 

Scoping Review Details 

Scoping Review Title: Mood and Anxiety Disorders within the Research Domain 

Criteria framework of Positive and Negative Valence 

Systems: a scoping review 

Scoping Review Objectives: Scoping literature review of mood and anxiety disorders in 

relation to positive and negative valence 

Scoping Review Questions: What is the state of published research investigating the role 

of PVS and NVS in MAD using the RDoC framework?    

Inclusion/Exclusion Criteria 

Population: Individuals with symptoms of mood (depression, bipolar) or 

anxiety (anxiety, phobia) disorders; adults (18 years and 

older) 

Concept: Outcome measures of positive valence or positive affect, and 

negative valence or negative affect, with reference to RDoC; 

all units of analysis (genes, molecules, cells, circuits, 

physiology, behavior, self-report) 

Context: Open 

Type of evidence source: Empirical research; peer-reviewed publications 

Covidence®: Title and abstract screening 

Keywords for inclusion a: depression, bipolar, anxiety, phobia, phobic, panic, human, 

adults, positive valence, negative valence, positive valence 

systems, negative valence systems, RDoC, research domain 

criteria, threat, fear, loss, nonreward, anhedonia, trauma, 

guilt, crying, rumination, sadness, withdrawal, shame, 

worry, morbid thoughts, aggression, reward, habit, drive, 

self-report, schedule, questionnaire, interview, scale, 

molecule, cell, circuit, physiology  

Keywords for exclusion: animal, rats, mice, rodents, children, infants, youth, pediatric 

schizophrenia, borderline, PTSD, OCD, autism  
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Study tags for inclusion: RDoC, genetic measures, molecule measures, neuronal 

measures (circuit measures), behavior measures, self-report 

measures, paradigms, positive valence, negative valence, 

depression, bipolar, anxiety, phobia 

Covidence®: Full-text screening 

Exclusion reasons: wrong population (other disorder), wrong population 

(healthy participants), wrong population (age), wrong 

population (animal studies), wrong domain(s) assessed 

(irrelevant research), irrelevant to research objectives 

(irrelevant research), no empirical research, research not 

found (no full text available) 

Data charting process 

Evidence source details and 

characteristics: 

Author/s, publication year, country, language, research 

design, disorder, aim, (outcome) measures, RDoC domain 

and (sub-)constructs, findings relevant to the research 

objectives 

Details extracted from source of 

evidence: 

Disorder, domain, constructs, subconstructs, units of 

analysis, elements, findings 

The Scoping review protocol was developed using the Joanna Briggs Institute recommendations 

(Peters et al., 2020). NVS = Negative Valence Systems; PVS = Positive Valence Systems; RDoC 

= Research Domain Criteria; OCD = Obsessive-compulsive disorder; PTSD = Post-Traumatic 

Stress Disorder.  

a A selection of keywords of the Positive Valence Systems and Negative Valence Systems 

domains, constructs, subconstructs and elements of different units of analysis were handpicked in 

accordance to the RDoC matrix (NIMH, 2023). 

2 REFERENCES 

NIMH (2023). RDoC Matrix. Accessed March 10, 2023, 

https://www.nimh.nih.gov/research/research-funded-by-nimh/rdoc/constructs/rdoc-

matrix.shtml 

Peters, M., Godfrey, C., McInerney, P., Munn, Z., Trico, A., and Khalil, H. (2020). “Chapter 11: 

Scoping Reviews,” in JBI Manual for Evidence Synthesis, eds. E. Aromataris, and Z. Munn 

(JBI). 
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