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Abstract 

Emotion-related processes are closely associated with psychopathology. A critical 

question in psychological research is whether deficits in emotional intelligence (EI), emotion 

regulation (ER), and repetitive negative thinking (RNT) function as transdiagnostic 

mechanisms across disorders or whether they exhibit disorder-specific patterns. However, 

prior research has primarily relied on global measures, overlooking the potential for 

subdimensional variations within EI and ER. Additionally, there has been limited exploration 

into how comorbidities contribute to the severity and manifestation of ER difficulties and 

RNT. This dissertation addresses these gaps by examining these constructs in clinical and 

subclinical populations through three empirical studies.  

Study I investigated trait EI and its subdimensions (Well-being, Self-control, 

Emotionality, and Sociability) in individuals with depression, anxiety disorders, and insomnia, 

compared to non-clinical controls. The findings confirmed significantly lower trait EI scores 

across all clinical groups, supporting the transdiagnostic relevance of EI deficits. However, 

disorder-specific differences emerged: individuals with depression and anxiety-related 

disorders showed lower Self-control compared to those with insomnia, and individuals with 

depression exhibited lower Well-being than those with insomnia. These findings highlight the 

potential of moving beyond global EI scores to identify disorder-specific emotional profiles. 

Study II examined ER difficulties and RNT in clinical groups, including individuals 

with depression, anxiety disorders, and comorbid conditions, to determine whether all ER 

difficulties are transdiagnostic or whether certain subdimensions exhibit disorder-specific 

patterns. The results confirmed elevated ER difficulties and RNT across all clinical groups 

compared to controls, indicating their shared relevance in psychopathology. However, specific 

ER difficulties—nonacceptance of emotions, difficulties engaging in goal-directed behavior, 

impulse control difficulties, and limited access to ER strategies—were more pronounced in 
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comorbid cases, whereas lack of emotional clarity and awareness remained equally impaired 

across all clinical groups, independent of comorbidity. Findings on the role of comorbidity 

severity were inconclusive, as the number of diagnoses did not predict a linear increase in ER 

deficits or RNT severity. This suggests that disorder-specific factors, rather than comorbidity 

per se, may contribute to these emotion-related dysfunctions. 

Study III explored whether ability EI, ER, and RNT mediate the effects of physical 

activity (PA) on state anxiety in a subclinical sample. Although PA led to a reduction in state 

anxiety, these effects did not significantly differ from those in the control condition, and no 

mediation effects were found for ability EI, ER, or RNT. These findings raise theoretical and 

methodological questions regarding the sensitivity of the employed measures and the potential 

need for more sustained interventions to detect meaningful changes in emotional processes.   

Taken together, this dissertation provides new evidence into the transdiagnostic and 

disorder-specific relevance of EI, ER, and RNT in psychopathology. By incorporating 

subdimensional analyses, it highlights the potential benefits of refining clinical assessments 

and intervention strategies. The findings indicate that routine assessment of EI, ER, and 

RNT—particularly at the subdimensional level—could enhance diagnostic precision and 

inform personalized treatment approaches. Furthermore, these results highlight the potential 

value of considering both comorbidity effects and disorder-specific patterns when evaluating 

emotion-related processes in clinical settings. Although findings from Study III suggest that 

the role of PA in improving emotional functioning remains inconclusive, future research 

should explore long-term effects, alternative intervention designs, and how EI, ER, and RNT 

interact within treatment settings. Overall, this dissertation advances the understanding of 

emotion-related processes as transdiagnostic and disorder-specific mechanisms in mental 

health, reinforcing the importance of a differentiated and theoretically grounded approach in 

future research and clinical practice.
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“Anyone can become angry – that is easy. But to be angry with the right person and to the 

right degree and at the right time and for the right purpose, and in the right way – that is not 

within everybody’s power, that is not easy.” 

– Aristotle - Nicomachean Ethics – 

  

Emotions are fundamental to human experience, shaping perceptions, guiding 

behaviors, and influencing social interactions. However, the ability to effectively manage and 

utilize emotions is not universally accessible, emphasizing the complexity and variability of 

emotional functioning. Emotions have transitioned from being primarily the subject of 

philosophical discourse, as illustrated by Aristotle's views on the appropriate expression of 

anger, to becoming a central focus of psychological research, exploring their adaptive and 

maladaptive roles in human behavior. Over the last century, the study of emotions has 

evolved significantly, underscoring their association with psychological well-being and 

mental disorders (Gendron & Barrett, 2009). This growing body of research has also shaped 

how emotion-related processes are examined in clinical psychology, where the integration of 

transdiagnostic and disorder-specific approaches has gained significant attention (Dalgleish et 

al., 2020; Eaton et al., 2023). High rates of comorbidity among mental disorders underscore 

the need to identify shared mechanisms that transcend diagnostic categories, while also 

recognizing disorder-specific patterns that contribute to unique psychological profiles 

(McGrath et al., 2020). Emotion-related constructs are particularly well-suited to this dual 

perspective, as they play a fundamental role in a wide range of mental disorders. 

Understanding how these constructs are associated with both shared and disorder-specific 

characteristics offers valuable insights for refining diagnostic models and designing more 

effective therapeutic interventions (Aldao et al., 2016; Arditte et al., 2016). 
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Within this growing body of research, emotional intelligence (EI) has emerged as a 

unifying construct for examining the competencies involved in perceiving, understanding, 

regulating, and utilizing emotions (Salovey & Mayer, 1990). EI encapsulates the skills that 

enable individuals to navigate the complexities of emotional experiences, fostering adaptive 

functioning in personal, social, and professional domains (e.g., Brackett et al., 2005; Malouff 

et al., 2014; Miao et al., 2017). Empirical evidence highlights a significant relationship 

between EI, psychological well-being, and mental health outcomes (Martins et al., 2010; 

Schutte et al., 2007).  

Emotional Intelligence 

EI was first defined by Salovey and Mayer (1990), as the aspect of social intelligence 

that includes the capacity to monitor one’s own and others’ emotions, to distinguish among 

them, and to utilize this information to guide one’s thoughts and actions. Since its 

foundational definition, EI has gained widespread recognition as a framework for 

understanding the skills and characteristics essential for emotional functioning. Over the 

years, the conceptualization of EI has evolved, leading to the emergence of various models 

that reflect differing perspectives on its conceptual boundaries and operationalization. Two 

primary constructs have come to dominate the field: ability EI and trait EI (Petrides & 

Furnham, 2000; Salovey & Mayer, 1990). These constructs represent distinct but 

complementary dimensions of EI, each contributing unique insights into emotional 

competencies and their relevance to psychological outcomes. 

Ability Emotional Intelligence 

Ability EI refers to emotion-related cognitive competencies assessed through 

performance-based measures, similar to IQ tests (Mayer et al., 2016; Salovey & Mayer, 

1990). This conceptualization views EI as a measurable set of skills, including the capacity to 

accurately perceive emotions, understand their implications, and apply this understanding to 



  General Introduction 

 21 

regulate behavior adaptively. These abilities are typically assessed through standardized tests 

that require participants to identify and analyze emotional information. Examples are the 

Situational Test of Emotional Understanding (STEU; MacCann & Roberts, 2008), which 

measures the ability to identify emotions in context-specific scenarios, the Situational Test of 

Emotion Management (STEM; MacCann & Roberts, 2008), which assesses the capacity to 

manage emotions effectively in challenging interpersonal situations, or the Geneva Emotion 

Recognition Test (GERT; Schlegel et al., 2014), which focuses on the recognition of emotions 

through multimodal cues, such as facial expressions and vocal tone. 

 A key strength of ability EI lies in its emphasis on objectively measurable skills, 

distinguishing it from self-reported emotional tendencies (Mayer et al., 2016). By focusing on 

skills that can be directly observed and evaluated, ability EI offers a rigorous approach to 

understanding how individuals process emotional information and adapt their behaviors 

accordingly. However, the applicability of ability EI to real-world scenarios remains an active 

area of research, as the dynamic and context-sensitive nature of emotions challenges the 

generalizability of laboratory-based assessments.  

Trait Emotional Intelligence 

Trait EI contrasts with ability EI by focusing on self-perceived emotional dispositions 

and habitual emotional behaviors, which reflect an individual’s characteristic patterns of 

emotional functioning (Petrides, 2011). These aspects are typically assessed through self-

report instruments, such as the Trait Emotional Intelligence Questionnaire (TEIQue; Petrides, 

2009; Petrides & Furnham, 2000), which measures self-perceived competencies across 

dimensions such as Well-being, Self-control, Emotionality, and Sociability. 

The principal strength of trait EI lies in its capacity to capture enduring patterns of 

emotional functioning, offering a comprehensive view of how individuals perceive and 

manage their emotions in daily life. However, the reliance on self-report measures for 
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assessing trait EI introduces potential biases, such as social desirability or limited self-

awareness, which may affect the validity of the findings. 

Emotional Intelligence and Mental Health 

EI demonstrates a consistent association with mental health, encompassing both ability 

and trait perspectives. Martins et al. (2010) found that trait EI has a stronger association with 

mental health outcomes, r = .36, compared to ability EI, r = .17. Further evidence from 

studies conducted primarily with non-clinical populations indicates that both higher ability 

and trait EI are associated with better general mental health and well-being, reinforcing the 

broad linkage between EI and mental health (Cejudo Prado, 2016; Fernández-Abascal & 

Martín-Díaz, 2015; Mancini et al., 2024; Schutte & Malouff, 2011; Zeidner & Matthews, 

2016). In clinical populations, low ability EI has been linked to increased symptoms of 

depression (Fernández-Berrocal & Extremera, 2016; Hertel et al., 2009), substance use 

disorders (Hertel et al., 2009), eating disorders (Hambrook et al., 2012), schizophrenia (Kee et 

al., 2009), and borderline personality disorder (Hertel et al., 2009), Similarly, low trait EI has 

been associated with heightened symptoms of depression (e.g., Batool & Khalid, 2009; 

Hansenne & Bianchi, 2009), anxiety disorders (e.g., Lizeretti & Extremera, 2011; 

Summerfeldt et al., 2011), obsessive-compulsive disorder (Summerfeldt et al., 2011), and 

borderline personality disorder (Sinclair & Feigenbaum, 2012).  

Although substantial empirical evidence supports a robust association between EI and 

mental health (Martins et al., 2010), the majority of studies have relied on cross-sectional 

designs, limiting conclusions regarding causality (e.g., Cejudo Prado, 2016; Schutte et al., 

2011; Zeidner & Matthews, 2016). Longitudinal studies investigating this relationship remain 

scarce, but initial findings suggest that EI may predict mental health outcomes over time 

(Ciarrochi & Scott, 2006; Dang et al., 2019; Zheng et al., 2021). Intervention studies provide 

further indications that enhancing EI can lead to improvements in psychological well-being 
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and mental health, suggesting a potential causal role (Fernández-Berrocal & Extremera, 2016; 

Kotsou et al., 2019; Mancini et al., 2024). However, more rigorous longitudinal research is 

needed to determine the directionality of these effects. 

 Beyond methodological limitations regarding causality, a further critical issue 

concerns the predominant reliance on global EI measures, overlooking potential variability at 

the subdimensional level (e.g., Baudry et al., 2018). Given that different emotional 

competencies may be more relevant for specific disorders, more granular analyses could 

provide valuable insights into whether specific EI deficits function as transdiagnostic factors 

or exhibit disorder-specific patterns.  Previous research has begun to address this issue by 

examining trait EI subdimensions in relation to mental health. However, most of these studies 

have been conducted in non-clinical student or community samples, limiting their 

generalizability to clinical populations. Only a handful of studies have compared 

subdimensions of trait EI between individuals with diagnosed mental disorders and non-

clinical controls (Hansenne & Bianchi, 2009; Lizeretti & Extremera, 2011; Lizeretti et al., 

2012; Onur et al., 2013; Petrides et al., 2011; Summerfeldt et al., 2011). Although these 

studies consistently report lower scores on at least some subdimensions of trait EI in clinical 

groups, the specific patterns of impairment vary not only across diagnoses but also between 

studies. Few studies have directly compared different clinical groups, and findings remain 

inconsistent, preventing firm conclusions about whether specific impairments in trait EI 

subdimensions are disorder-specific (see Baudry et al., 2018, for a meta-analysis). The 

heterogeneity of prior results underscores the need for more systematic investigations into 

subdimensional profiles across different psychopathologies. 

To better understand how EI may contribute to mental health, it is essential to consider 

underlying mechanisms that link these constructs. One hypothesis suggests that higher EI 

facilitates better coping mechanisms in stressful situations (Extremera et al., 2020; Hughes & 
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Evans, 2018). Individuals with lower EI may be more prone to using maladaptive emotion 

regulation (ER) strategies, such as self-blame, catastrophizing, and rumination, rather than 

adaptive strategies, like acceptance or positive reappraisal (Peña-Sarrionandia et al., 2015) 

The reliance on maladaptive strategies is consistently linked to mental health problems, 

including symptoms of depression and anxiety disorders (Balzarotti et al., 2016; Garnefski et 

al., 2001; Kraiss et al., 2020; Martin & Dahlen, 2005), whereas the use of adaptive strategies 

is associated with improved well-being and mental health (Balzarotti et al., 2016; Kraiss et al., 

2020). Indeed, studies have provided initial evidence that ER strategies mediate the 

relationship between both ability EI (Extremera & Fernández-Berrocal, 2006; MacCann et al., 

2022) and trait EI (Mikolajczak et al., 2009; Quintana-Orts et al., 2020; Sha et al., 2022) and 

mental health outcomes. 

Emotion Regulation 

ER plays a crucial role in shaping adaptive and maladaptive emotional responses, 

making it a key construct in understanding mental health. Given its function in modulating 

emotional experiences, ER has been proposed as a potential mechanism linking EI to 

psychopathology (Extremera & Fernández-Berrocal, 2006; Peña-Sarrionandia et al., 2015; 

Sha et al., 2022). To establish a clearer understanding of ER’s role in this relationship, it is 

first necessary to define the construct and examine its empirical associations with 

psychopathology. The following sections provide an overview of ER, before returning to its 

potential relevance in the broader interplay between EI and mental health. 

Definition 

ER refers to processes by which individuals monitor, evaluate, and modify their 

emotional states to achieve adaptive goals (Gross, 1998). According to Gratz and Roemer 

(2004), ER encompasses several key dimensions, including the awareness and understanding 

of emotions, the acceptance of emotions, the ability to engage in goal-directed behavior and 
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control impulsive responses when experiencing negative emotions, and the capacity to 

flexibly use effective ER strategies to meet situational demands. This comprehensive 

approach highlights the complexity of ER and its relevance for both adaptive functioning and 

mental health. 

Emotion Regulation and Mental Health 

Effective ER enables individuals to manage emotional challenges, maintain 

psychological resilience, and adapt to stressors (e.g., Flores-Kanter et al., 2021; Mestre et al., 

2017). Conversely, deficits in ER—termed emotion dysregulation—are characterized by 

poorly modulated emotions that disrupt appropriate behavior and are inappropriate to the 

context or change too abruptly (Thompson, 2019). Emotion dysregulation is strongly 

associated with a wide range of mental disorders, and in some cases, it even constitutes a 

defining diagnostic criterion (see American Psychiatric Association, 2013). For instance, 

pervasive deficits in ER underlie the core symptomatology of borderline personality disorder, 

manifesting as impulsivity, emotional instability, and maladaptive responses to distress 

(Neacsiu et al., 2014). 

Models like the Emotion Dysregulation Model suggest that mental health disorders 

such as depression and anxiety can arise from disruptions in ER, involving an inability to 

manage negative affect effectively and deficiencies in positive affect (Hofmann et al., 2012). 

This imbalance creates a feedback loop, where heightened emotional reactivity and persistent 

negative affect exacerbate each other, leading to chronic dysregulation and the maintenance of 

psychopathological states (Hofmann et al., 2012). Research further suggests that deficits in 

ER are not only symptomatic but may also play an etiological role in mental health disorders, 

such as anxiety, depression or eating pathology (for an overview see for example: Cisler & 

Olatunji, 2012; Joormann & Stanton, 2016; Lincoln et al., 2022). For instance, McLaughlin et 

al. (2011) demonstrated that emotion dysregulation predicted increases in anxiety symptoms, 
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aggressive behavior, and eating pathology in adolescents over seven months. Similarly, 

Bardeen et al. (2013) found that difficulties in ER predicted post-traumatic stress symptoms in 

students following a mass shooting. Further longitudinal studies suggest a reciprocal 

relationship: individuals with difficulties in ER are at greater risk of developing mental 

disorders, which in turn negatively impacts ER skills (e.g., Bardeen et al., 2013; Masters et 

al., 2019).  

Given the widespread presence of ER difficulties across various disorders, it has been 

proposed that ER functions as a transdiagnostic process, playing a role in the etiology and 

maintenance of multiple forms of psychopathology (Aldao et al., 2010; Sloan et al., 2017). 

However, despite the clear association between ER and mental health, the causal role of ER 

difficulties in the onset and persistence of psychopathology remains an open question. The 

majority of studies have been cross-sectional, limiting the ability to infer causality (Cludius et 

al., 2020; Sloan et al., 2017). Although longitudinal and intervention-based studies provide 

stronger evidence for a potential causal role of ER, findings remain mixed. A review of ER-

focused interventions suggests that targeting emotion dysregulation leads to reductions in 

symptoms of depression, anxiety, borderline personality disorder, eating disorders, and 

substance use disorders (Sloan et al., 2017). Notably, studies comparing active ER-based 

treatments (e.g., Dialectical Behavior Therapy, Emotion Regulation Group Therapy) with 

treatment-as-usual or waitlist conditions show larger reductions in both emotion dysregulation 

and psychopathology in the active treatment conditions (Sloan et al., 2017). This suggests that 

improving ER skills may have a beneficial effect on mental health. However, many of these 

studies do not directly test mediation models, leaving open the question of whether changes in 

ER drive symptom reductions or merely accompany them as part of broader treatment effects 

(Sloan et al., 2017). Moreover, true longitudinal mediation analyses are still rare, limiting 

conclusions about ER’s mechanistic role in psychopathology. 
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A further unresolved question is the extent to which ER deficits are transdiagnostic 

versus disorder-specific. Whereas some ER difficulties may appear across diagnostic 

categories, others might be more pronounced in specific disorders or show disorder-specific 

patterns. However, most studies assessing ER difficulties rely on global measures, limiting 

our ability to distinguish between common versus disorder-specific deficits. Evidence from 

studies that have examined subscale-level differences supports the utility of a granular 

approach. For instance, research on emotion regulation in borderline personality disorder and 

bipolar disorder has identified both shared and disorder-specific impairments. Individuals 

with BPD consistently reported pronounced difficulties across all DERS subscales when 

compared to healthy controls (Beblo et al., 2010; Das et al., 2014). In contrast, findings for 

bipolar disorder are more heterogeneous. Whereas one study suggests that individuals with 

bipolar disorder primarily exhibit deficits in impulse control and limited access to ER 

strategies (Das et al., 2014), another study reports broader impairments across all 

subdimensions except emotional awareness (Becerra et al., 2013). Direct comparisons 

indicate that ER difficulties are generally more severe in borderline personality disorder than 

in bipolar disorder, with significant differences observed across most DERS subscales (Bayes 

et al., 2016; Das et al., 2014; Fowler et al., 2019). However, inconsistencies remain regarding 

specific domains. Whereas two studies found no differences between bipolar disorder and 

borderline personality disorder in goal-directed behavior (Bayes et al., 2016; Das et al., 2014), 

another study reported widespread ER deficits in borderline personality disorder compared to 

bipolar disorder on all subscales (Fowler et al., 2019). These discrepancies underscore the 

need for further research to clarify disorder-specific profiles of ER difficulties and their role 

in psychopathology. At the same time, they highlight the potential advantages of adopting a 

subdimensional perspective in understanding emotional dysfunctions. It remains essential to 

extend this approach to other disorders, particularly depression and anxiety. These disorders 

not only have the highest prevalence rates among mental health conditions (Kessler et al., 
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2005; World Health Organization, 2017), but are also frequently comorbid with each other 

and with other psychiatric disorders (e.g., Kaufman & Charney, 2000). Future research should 

examine whether certain ER deficits are consistently shared across disorders or whether they 

interact with disorder-specific mechanisms, potentially shaping symptom severity, chronicity, 

comorbidity, or treatment response. 

Repetitive Negative Thinking 

Among the various maladaptive cognitive processes associated with ER difficulties, 

repetitive negative thinking (RNT) has received considerable empirical attention and is one of 

the most extensively studied dysfunctional strategies (Aldao et al., 2010; Cludius et al., 2020; 

Sloan et al., 2017). Due to its strong link to emotion dysregulation (Cole & Hall, 2008; Hilt, 

2011), RNT also warrants further examination alongside EI and ER in the context of 

psychopathology.   

Definition 

 RNT represents a maladaptive cognitive process and one of the most frequently 

investigated dysfunctional ER strategies (e.g., Aldao & Nolen-Hoeksema, 2010). It is 

characterized by persistent, excessive, and uncontrollable thoughts about current concerns, 

problems, past experiences or anticipated threats (Ehring & Watkins, 2008). RNT 

encompasses two key constructs: worry and rumination (Ehring & Watkins, 2008). Worry 

tends to be future-oriented, involving chains of thoughts and images laden with negative 

affect, often focused on potential threats or uncertainties (Borkovec et al., 1983). In contrast, 

rumination predominantly involves a repetitive focus on past events, particularly losses or 

negative experiences, and often centers on their causes and consequences (Nolen-Hoeksema 

et al., 2008).  
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Repetitive Negative Thinking and Mental Health 

RNT has been increasingly recognized as a transdiagnostic mechanism associated with 

the onset, maintenance, and exacerbation of various mental disorders, including depression, 

anxiety, post-traumatic stress disorder, and insomnia (e.g., Aldao et al., 2010; Ehring & 

Watkins, 2008). A strength of the research on RNT is that longitudinal evidence supports its 

predictive role in the development of psychopathology. For example, Nolen-Hoeksema 

(2000) found that rumination predicted a diagnosis of depression or an anxiety disorder one 

year later, suggesting its role as a risk factor rather than a mere symptom. Similarly, Ruscio et 

al. (2015) demonstrated that increased rumination following a stressful event was associated 

with higher generalized anxiety disorder symptoms over time. Further studies have shown that 

rumination not only intensifies depressed mood (Nolen-Hoeksema & Morrow, 1993) but also 

prolongs its duration (Nolen-Hoeksema et al., 1993). Meta-analytic evidence further indicates 

a strong association between worry and poor mental health, both in non-clinical and clinical 

populations (Vîslă et al., 2022). Among ER strategies, RNT appears to have the strongest 

relationship with poor mental health outcomes (Aldao et al., 2010; Zawadzki, 2015). Despite 

its general transdiagnostic relevance, the severity and manifestation of RNT may vary 

depending on specific diagnoses and comorbidities (McEvoy et al., 2013). This raises the 

question of whether RNT amplifies psychopathology uniformly across disorders or whether 

its impact is shaped by disorder-specific mechanisms. 

Due to its strong empirical links to emotional dysregulation and mental health, RNT 

represents a crucial process to examine alongside EI and ER. Understanding the connection 

between EI, ER, and RNT in the context of mental disorders could not only elucidate key 

mechanisms underlying psychopathology but also underscore the need for an integrative 

perspective. These constructs, although distinct, are inherently interconnected, each 

contributing to emotional functioning in complementary ways. To better capture their 
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interplay and relevance for mental health, a comprehensive framework is essential. The 

following section introduces a theoretical model that integrates these dimensions, providing a 

cohesive lens through which their implications for psychopathology can be explored. 

The Integrated Model of Affect-Related Individual Differences 

 The Integrated Model of Affect-Related Individual Differences (IMAID; Hughes & 

Evans, 2018) offers a unifying framework that integrates the two dominant perspectives on 

EI, trait EI and ability EI, positioning ER as the central mechanism mediating the relationship 

between these dimensions of EI and mental health outcomes.  

The IMAID framework conceptualizes: 

1. Trait EI: Representing a collection of affect-related personality traits such as trait 

optimism, stress management, and trait empathy, trait EI shapes an individual’s habitual 

emotional responses and regulatory tendencies. It reflects consistent patterns of emotional 

behavior and motivation.  

2. Ability EI: Encompassing cognitive skills related to emotion recognition, understanding, 

and management, ability EI provides the foundational knowledge and skills necessary for 

effective ER and is considered as a sub-factor of general cognitive ability. 

3. ER: Situated as the core mechanism, ER links trait EI and ability EI to emotional and 

social outcomes. It facilitates the modulation of emotional responses to achieve adaptive 

goals, integrating both automatic (bottom-up) and deliberate (top-down) processes. 

A simplified and adapted representation of the IMAID is depicted in Figure 1.  

This hierarchical structure allows for a nuanced understanding of how dispositional 

traits (trait EI) and cognitive abilities (ability EI), interrelate through ER to influence 

emotional functioning, and psychopathological symptoms. It proposes that trait EI and ability  



  General Introduction 

 31 

Figure 1 

 

Simplified Adaption of the Integrated Model of Affect-Related Individual Differences (IMAID)  

 

 

Note. Ability EI = ability emotional intelligence; Trait EI = trait emotional intelligence; ER = 

emotion regulation; RNT = repetitive negative thinking; constructs in bold indicate core 

components examined in this dissertation. Adapted from Hughes and Evans (2018). 

 

EI drive the identification, selection and implementation of ER strategies. In doing so, it picks 

up the above-mentioned research findings that show that there seems to be an association 

between ability EI, trait EI and the selection of ER strategies (Hughes & Evans, 2016; Peña-

Sarrionandia et al., 2015). Hence, studies have shown that higher ability and trait EI are, for 

instance, associated with less RNT (e.g., García-Sancho et al., 2016; Lanciano et al., 2010; 

Matthews et al., 2006; Peña-Sarrionandia et al., 2015; Petrides, Pita, et al., 2007). At the same 

time, the model emphasizes the need of the interaction of both ability and trait EI for 

successful ER. For example, whereas individuals high in ability EI may excel at identifying 

and selecting effective regulatory strategies, those with low trait EI may lack the motivation 

or consistency to apply these strategies in daily life.  
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 Hughes and Evans (2018) argue for a nuanced understanding of the constructs 

contained in the IMAID, advocating for analyses at the facet or subdimensional level rather 

than relying solely on global scores. This perspective aligns with broader discussions on how 

emotional deficits contribute to psychopathology—whether they represent transdiagnostic 

processes that cut across multiple disorders, or whether their expression varies depending on 

disorder-specific mechanisms (Baudry et al., 2018; McEvoy et al., 2013; Shukla & Pandey, 

2021). The following section expands on this issue by integrating theoretical perspectives on 

transdiagnostic and disorder-specific emotion-related processes and examining their relevance 

for understanding comorbidity and diagnostic specificity. 

Transdiagnostic and Disorder-Specific Perspectives on Emotion-Related Constructs 

 A central question in psychopathology research concerns how emotion-related 

dysfunctions contribute to different mental disorders (e.g., McLaughlin et al., 2011; Sheppes 

et al., 2015). One prominent perspective posits that these dysfunctions operate as 

transdiagnostic processes, meaning they serve as common risk or maintaining factors across 

multiple disorders (e.g., Aldao et al., 2016; Beauchaine & Cicchetti, 2019). However, there is 

no universally accepted definition of transdiagnostic processes; rather, multiple 

conceptualizations and guidelines exist for identifying them (Dalgleish et al., 2020; Sauer-

Zavala et al., 2017). Harvey et al. (2004) proposed one of the earliest systematic definitions of 

transdiagnostic processes, suggesting that they are present across multiple disorders, 

contribute to the onset, maintenance, and recurrence of psychopathology, and operate through 

shared cognitive-affective mechanisms rather than disorder-specific pathways. Later Harvey 

et al. (2011) further refined this framework, distinguishing between “descriptively 

transdiagnostic” constructs – those that merely co-occur across disorders – and 

“mechanistically transdiagnostic” constructs, which play a causal role in the development of  

several mental disorders. According to these criteria, EI deficits, ER difficulties, and RNT 
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clearly meet the definition of descriptively transdiagnostic processes, as they are implicated in 

a broad range of mental disorders (see previous chapters). There is also some evidence 

suggesting that these constructs might be mechanistically transdiagnostic, meaning they 

actively contribute to the development and persistence of psychopathology. However, the 

causal direction of these relationships remains unclear, particularly for EI, where it is still 

debated whether deficits in EI are a precursor or a consequence of mental disorders (e.g., 

Fernández-Berrocal & Extremera, 2016; Schutte et al., 2007).  

 Even beyond a broad transdiagnostic nature, these processes may also exhibit 

disorder-specific manifestations, raising important questions about how emotion-related 

dysfunctions interact with diagnostic categories. Harvey et al. (2004) offer several 

explanations for differences between disorders: One possibility is that the relative balance of 

transdiagnostic deficits determines symptom expression, meaning that varying levels of 

emotional dysfunction contribute to different disorders. Alternatively, or additionally, 

disorder-specific processes may interact with transdiagnostic factors, shaping their 

manifestation in distinct ways. This underscores the need to not only identify transdiagnostic 

factors but also examine how they manifest differently across disorders. 

Applying this framework to EI, ER difficulties, and RNT, one possibility is that these 

processes serve as general transdiagnostic factors, but their specific patterns of expression 

vary depending on the disorder. Prior research has predominantly treated EI and ER as global 

constructs, overlooking potential variability within their subdimensions. Yet, theoretical 

perspectives suggest that different facets of EI and ER may serve distinct functions in 

emotional processing (Gratz & Roemer, 2004; Petrides, 2009; Salovey & Mayer, 1990).  As a 

result, it remains unclear whether these constructs exhibit consistent patterns of impairment 

across disorders or whether certain subdimensions are uniquely affected in specific 

conditions. For instance, impairments in Emotionality may be particularly relevant for autism 
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spectrum disorder (e.g., Hudepohl et al., 2015; Schulte-Rüther et al., 2011), whereas 

impairments in Self-control may be more pronounced in attention deficit hyperactivity 

disorder or borderline personality disorder (e.g., Sebastian et al., 2014). Whereas, disorders 

may present with similar global trait EI scores, their emotional dysfunctions could manifest in 

distinct ways. Similarly, although some ER difficulties might be present across diagnostic 

categories, others may be disorder-specific. For instance, impulse control difficulties may be 

particularly pronounced in borderline personality disorder (Steenkamp et al., 2015) and 

substance use disorders (Coskunpinar et al., 2013; VanderVeen et al., 2016), whereas a lack 

of emotional awareness could be more characteristic of schizophrenia (Baslet et al., 2009; 

Kimhy et al., 2012). A lack of granularity limits our understanding of whether certain EI 

subdimensions and ER difficulties are equally shared across disorders or whether disorder-

specific patterns emerge at the subdimensional level. Clarifying this distinction is central to 

refining theoretical models, such as the IMAID, and improving diagnostic precision and 

intervention strategies (Aldao & Nolen-Hoeksema, 2010; Baudry et al., 2018; Shukla & 

Pandey, 2021; Sloan et al., 2017).  

Beyond the distinction between transdiagnostic and disorder-specific aspects of EI and 

ER at the subdimensional level, their relationship with comorbidity remains a crucial yet 

understudied factor. Harvey et al. (2004, 2011) suggest that transdiagnostic processes might 

contribute to comorbidity in two ways: First, a single transdiagnostic process may maintain 

multiple disorders simultaneously. For example, emotion dysregulation could reinforce both 

social phobia (by increasing avoidance of social cues) and post-traumatic stress disorder (by 

amplifying hypervigilance and re-experiencing symptoms). Second, a transdiagnostic process 

may increase the likelihood of another transdiagnostic process emerging, thereby fostering 

comorbidity. For instance, persistent avoidance of emotional distress may lead to an increased 

reliance on maladaptive cognitive coping strategies, such as RNT, which in turn contributes to 

the worsening of both anxiety and depression. McEvoy et al. (2013) examined the role of 
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comorbidity in RNT and found that individuals with a principal diagnosis of depression and 

additional comorbid disorders exhibited significantly higher levels of RNT, whereas this 

pattern was less clear in individuals with a primary anxiety disorder (McEvoy et al., 2013). 

From this, the authors concluded that depressive disorders may amplify RNT, particularly in 

comorbid presentations. Conversely, in individuals with anxiety disorders, the relationship 

between comorbidity and RNT may depend more on disorder-specific mechanisms rather than 

simply the number of diagnoses. However, most studies focus on single-diagnosis groups, 

limiting conclusions about how EI, ER, and RNT manifests in individuals with multiple co-

occurring disorders. Given the high prevalence of comorbidity in clinical populations, 

understanding whether emotion-related deficits intensify in more complex diagnostic 

presentations remains an important avenue for future research. 

 To address these gaps, the present dissertation adopts a subdimensional approach to EI 

and ER, examining their distinct components rather than treating them as unitary constructs. 

Additionally, it investigates the role of comorbidity in shaping ER difficulties and RNT, 

contributing to a more nuanced understanding of emotional dysfunctions in psychopathology. 

Bridging Theory and Practice: Emotion-Related Constructs in Interventions for Mental 

Health 

The demonstrated clinical relevance of EI, ER, and RNT has spurred interest in 

exploring whether these processes can be effectively targeted and improved through 

interventions. Given their association with a variety of mental disorders and, therefore, 

possible transdiagnostic relevance, interventions focusing on enhancing EI and improving ER 

while reducing RNT hold significant potential for addressing emotional dysfunctions and their 

associated psychopathologies (Gross & Thompson, 2007; Martins et al., 2010).  

 



General Introduction 

 36 

Interventions Targeting Emotion-Related Constructs 

A growing body of research has begun to examine how emotion-related constructs can 

be applied in therapeutic and preventive contexts, highlighting both their theoretical 

importance and practical utility (Hodzic et al., 2018; Kotsou et al., 2019). Research suggests 

that various strategies, including psychological therapies, educational programs, and lifestyle 

interventions, show potential in enhancing EI and ER while reducing maladaptive patterns 

like RNT (e.g., Bell et al., 2023; Hodzic et al., 2018; Kotsou et al., 2019; Moltrecht et al., 

2021). These findings highlight the malleability of these emotional processes, offering a 

promising avenue for addressing emotional dysregulation and its impact on psychological 

well-being.  

Ability and Trait Emotional Intelligence. In their meta-analysis Hodzic et al. (2018) 

investigated the effect of training interventions on EI across 28 samples and found a moderate 

effect, r = 0.51, [0.41, 0.60]. Interventions designed to improve ability EI, typically involving 

training in emotional recognition, understanding, and management, showed significantly 

higher effects, r = 0.60 [0.48, 0.71], than those based on trait EI, r = 0.31 [-0.04, 0.66], that 

rather focus on enhancing self-perceived emotional competencies and dispositional 

tendencies, such as emotional self-efficacy, optimism, and stress management. However, all 

these interventions addressed different target and age groups and were conducted in various 

contexts (educational, clinical, and organizational; Hodzic et al., 2018). Kotsou et al. (2019) 

identified fifteen studies that focused on EI training in the context of improving psychological 

health and well-being outcomes, and found almost all of them reporting significant positive 

results. For example in two studies Nelis et al. (2011) tested their EI intervention, consisting 

of a total of 18 hours of training aiming on enhancing specific emotional competencies with 

the help of role-playing games, group discussions, and work in dyads. They not only showed 

that the training successfully improved trait EI, ER and emotional understanding (as a 
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component of ability EI), but also led to an increase in extraversion and agreeableness and a 

decrease in neuroticism, with the effects on extraversion and neuroticism being mediated by 

trait EI. Participants in the EI training group also reported a significant improvement of their 

mental health and happiness compared to an active control group.  

Emotion Regulation. With its well-established relevance to emotional functioning, 

ER has become a primary focus for psychological interventions. Psychotherapeutic 

approaches such as Dialectical Behavior Therapy (DBT; Linehan, 1993), or Mindfulness-

Based Cognitive Therapy (MBCT; Segal et al., 2012) aim, among other things, to enhance 

individuals’ regulatory capacities, reducing reliance on maladaptive strategies (Iwakabe et al., 

2023). Other methods were specifically developed to address ER skills, for example Emotion 

Regulation Therapy (ERT; Mennin et al., 2015), or Skills Training in Affect and Interpersonal 

Regulation (STAIR; Cloitre et al., 2002; Iwakabe et al., 2023). In addition to traditional 

therapeutic programs, emerging technologies are beginning to reshape the landscape of ER 

interventions. Tools such as virtual reality, smartphone applications, and biofeedback 

techniques offer novel opportunities for understanding, assessing, and enhancing ER 

(Colombo et al., 2019). A meta-analysis by Iwakabe et al. (2023) has found a large average 

effect size for ER interventions of g = .82. 

Repetitive Negative Thinking. Interventions designed to reduce RNT often focus on 

modifying metacognitive beliefs about the necessity or uncontrollability of repetitive thinking, 

breaking the cycle of RNT and alleviating its detrimental impact on mental health (e.g., 

Ehring & Behar, 2020; Wells, 2011). Examples that specifically address RNT are 

Metacognitive Therapy (MCT; Wells, 2011) and Rumination-Focused Cognitive Behavioral 

Therapy (RFCBT; Watkins, 2016). Both have demonstrated effectiveness in reducing worry 

and rumination, the two core components of RNT, highlighting the potential of RNT-focused 
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therapies to promote psychological well-being across diverse populations (Spinhoven et al., 

2018; Stenzel et al., 2025). 

 Although evidence supports the feasibility of improving EI, ER, and RNT through 

various interventions, it remains less clear to what extend these changes lead to meaningful 

improvements in mental health. Enhancements in emotional competencies are often 

intuitively assumed to contribute to better psychological outcomes, but it is essential to 

investigate whether interventions targeting these processes also translate into measurable 

improvements in mental health. Established interventions such as DBT or MBCT have 

demonstrated efficacy in improving psychological outcomes (e.g., Chiesa & Serretti, 2011; 

Panos et al., 2014), yet their effects often stem from targeting a broad range of emotional and 

cognitive processes. This underscores the importance of exploring alternative, scalable 

approaches aimed specifically at enhancing EI and ER, and reducing RNT. Furthermore, 

investigating whether improvement in these processes serve as pathways through which 

interventions impact mental health outcomes is a critical question warranting further 

investigation. 

Physical Activity as an Intervention for Emotion-Related Constructs and Mental Health 

The present dissertation was conducted within the framework of a larger research 

project investigating the psychological effects of physical activity (PA; Wolf et al., 2024). In 

this context, it explores whether PA is associated with changes in EI, ER, and RNT, and 

whether these processes mediate the relationship between PA and mental health outcomes. 

Whereas structured psychological interventions have been a primary focus in the study of 

emotional functioning, lifestyle factors such as PA are increasingly being explored for their 

potential impact on emotional and cognitive processes (Lubans et al., 2016; White et al., 

2024). Although PA interventions typically target overall psychological well-being rather than 

specific emotion-related constructs, emerging research suggests that PA may influence EI, 
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ER, and RNT (e.g., Bernstein & McNally, 2017, 2018; Laborde et al., 2017). Understanding 

these potential effects could provide insights into PA as a scalable, complementary strategy 

for promoting emotional well-being. 

Association between Physical Activity and Mental Health. PA has been widely 

recognized for its psychological and physiological benefits, establishing itself as a promising 

intervention for improving mental health (e.g., Netz et al., 2005; Penedo & Dahn, 2005; Wolf 

et al., 2024). Evidence supports its efficacy in reducing symptoms of depression (Knapen et 

al., 2005; Rethorst et al., 2009; Schuch et al., 2017), anxiety (Gordon et al., 2017; Ströhle et 

al., 2009; Stubbs et al., 2017; Wipfli et al., 2008), post-traumatic stress disorder (Rosenbaum 

et al., 2015), and enhancing overall well-being (e.g., Biddle et al., 2003; Fox, 1999). Despite 

these documented effects, the underlying mechanisms through which PA influences mental 

health remain only partially understood. Besides neurobiological pathways, such as 

neuroplasticity, stress hormone regulation, and endorphin release (Kandola et al., 2019; 

Salmon, 2001), several psychological mechanisms have been proposed (Paluska & Schwenk, 

2000; Peluso & Andrade, 2005). Among these are the distraction hypothesis (Bahrke & 

Morgan, 1978; Greist et al., 1979), which suggests that PA diverts attention from unpleasant 

stimuli, leading to improved affect. However, this explanation is challenged by evidence of 

lasting positive effects of chronic PA, which extend beyond immediate distraction (e.g., 

Petruzzello et al., 1991). The self-efficacy hypothesis (Bandura, 1978; Bodin & Martinsen, 

2004) posits that getting involved in PA, which is often seen as a challenging activity, 

enhances self-efficacy. But most studies have focused on the construct of physical self-

efficacy, leaving its link to mental health unclear (Petruzzello et al., 1991; White et al., 2024). 

The social interaction hypothesis (Ransford, 1982) proposes that PA fosters mental health by 

increasing opportunities for supportive interpersonal interactions. However, the observation 

that solitary PA also has significant mental health benefits suggests that additional 

mechanisms are at play (Vella et al., 2023; White et al., 2024). Increasingly, EI, ER, and RNT 
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are being recognized as potential mediators in the relationship between PA and mental health 

(e.g., Lubans et al., 2016; White et al., 2024).  

Association between Physical Activity and Emotion-Related Constructs. Empirical 

evidence has highlighted the potential of PA to positively influence EI, ER, and RNT. Studies 

have demonstrated positive associations between the frequency or volume of PA and global 

trait EI (e.g., Bhochhibhoya et al., 2020; Gáspár et al., 2017; Laborde et al., 2017; Li et al., 

2009; Wang et al., 2023). Bernstein and McNally (2017) found that PA helps individuals with 

ER difficulties by reducing negative affect following mood induction. Vasilopoulos and 

Ellefson (2021) extended these findings to a longitudinal context, showing that PA is 

associated with improved ER in children. Similarly, Bahmani et al. (2019) found that eight 

weeks of endurance training significantly improved self-reported ER and empathy, although 

no significant changes were observed in a facial emotion recognition task and self-reported 

perceiving and expression of emotions. Other studies, however, have provided evidence for a 

link between aerobic exercise and improved facial emotion recognition (Aguirre-Loaiza et al., 

2019; Brand et al., 2019; Ludyga et al., 2020). In terms of RNT, PA has consistently 

demonstrated its potential to reduce maladaptive thought patterns (e.g., Bernstein & McNally, 

2018; Brand et al., 2018; Herring et al., 2011). For instance, acute exercise significantly 

reduced rumination in a transdiagnostic clinical sample, with additional reductions observed 

after repeated sessions (Brand et al., 2018). Furthermore, resistance and aerobic training have 

both been found to decrease worry symptoms in individuals with generalized anxiety disorder 

(Herring et al., 2011). 

Although these findings underscore the potential of PA to influence cognitive and 

dispositional aspects of EI, as well as ER and RNT, the mechanisms underlying these effects 

remain speculative. Hypotheses proposed to explain the impact of PA on mental health may 

also extend to its influence on emotional processes. For example, the distraction hypotheses 
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could apply to PA’s effect on RNT by diverting attention away from repetitive and intrusive 

thoughts. Similarly, enhanced self-efficacy gained through PA may increase confidence in 

managing emotional challenges, thereby fostering improved ER. Social interactions during 

PA could provide opportunities to practice empathy, social skills, and the perception and 

understanding of emotions in oneself and others. However, as with the general mechanisms 

underlying the relationship between PA and mental health, further research is required to 

comprehensively understand how PA influences emotional processes such as EI, ER, and 

RNT—a scope that extends beyond the objectives of this dissertation. 

Mediating Role of Emotion-Related Constructs. Emerging evidence suggests that 

ability and trait EI, ER and RNT may mediate the relationship between PA and mental health. 

In their systematic review, White et al. (2024) identified strong evidence for affect and 

emotions, moderate evidence for ER and EI and limited evidence for RNT as mediators in this 

context. For example, La Rocque et al. (2021) found that both Bikram yoga and aerobic 

exercise significantly reduced depression and rumination, with rumination mediating the 

relationship between PA and depression. Other cross-sectional studies further support this 

mediating effect of rumination on depression symptoms (e.g., Liu et al., 2023; Zhu et al., 

2024). Lu et al. (2024) on the other hand found a serial mediation effect of rumination and ER 

for both PA on depression symptoms, but only cross-sectional, not for longitudinal 

prospective or persistent models for a timeframe of eleven years. Similarly, Tang et al. (2022) 

demonstrated that ER self-efficacy partially mediated the relationships between PA and both 

symptoms of depression and anxiety. Regarding trait EI, Wang et al. (2022) showed that it 

mediated the predictive effect of PA on subjective well-being, further underscoring the role of 

dispositional emotional competencies in linking PA to mental health outcomes. 

 Taken together, these studies demonstrate that physical activity has a positive 

association with emotion-related constructs, potentially serving as mediators for the effect of 
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physical activity on mental health. Although these findings are promising, limitations persist. 

The majority of studies are cross-sectional, and few have examined clinical populations. 

Moreover, inconsistent findings regarding specific EI components, such as emotion 

recognition, highlight the need for further research into these mechanisms. By investigating 

these processes, this dissertation aims to clarify the mechanisms underlying the psychological 

benefits of PA. Understanding these pathways provides a framework for developing targeted 

interventions that optimize PA programs to address specific emotional and cognitive deficits, 

ultimately enhancing their effectiveness in promoting mental health. 

Dissertation Objectives: Advancing the Study of Emotion-Related Constructs in Mental 

Health 

Research on EI, ER, and RNT has established their broad relevance, demonstrating 

associations with various forms of psychopathology, including depression, anxiety disorders, 

and insomnia (e.g., Cisler & Olatunji, 2012; Ehring & Watkins, 2008; Hansenne & Bianchi, 

2009). Deficits in EI and ER, as well as heightened RNT, have been linked to greater 

symptom severity, poorer coping mechanisms, and lower psychological well-being (Ehring & 

Watkins, 2008; Fernández-Abascal & Martín-Díaz, 2015; Hofmann et al., 2012). 

However, critical gaps remain in our understanding of these constructs: 

(1) Transdiagnostic vs. disorder-specific deficits: Most studies have examined EI and 

ER at a global level, limiting the ability to determine whether specific subdimensions show 

distinct patterns across disorders (Baudry et al., 2018; Shukla & Pandey, 2021). Although 

prior work suggests that ER deficits and low EI are common across clinical groups (e.g., 

Hofmann et al., 2012; Martins et al., 2010), it remains unclear whether certain subdimensions 

of these constructs are more strongly impaired in specific disorders. 
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(2) The role of comorbidity: High rates of comorbidity complicate our understanding 

of emotional dysfunctions in psychopathology. Prior research indicates that comorbid 

conditions may amplify emotion-related deficits (McEvoy et al., 2013; Shukla & Pandey, 

2021). Yet, the extent to which comorbidity differentially affects specific emotional 

dysfunctions, such as subdimensions of ER difficulties or RNT, is still insufficiently 

understood. 

(3) EI, ER, and RNT as mechanisms: Although these constructs are linked to mental 

health outcomes, it is still insufficiently researched whether changes in EI and ER contribute 

to symptom improvement (Bell et al., 2023; Lincoln et al., 2022; Monteregge et al., 2020; 

Ruiz-Aranda et al., 2012). Although some intervention studies suggest that enhancing these 

processes can improve psychological well-being (Funk et al., 2024; Moore et al., 2022; Ruiz-

Aranda et al., 2012), further research is needed to better understand their causal role. 

(4) The role of PA in emotional processes: Whereas PA has been associated with 

improved mental health (Netz et al., 2005; Wolf et al., 2024), the mechanisms underlying 

these effects remain poorly understood. Specifically, it is unclear whether ability EI, ER, and 

RNT mediate the relationship between PA and mental health outcomes, and whether PA-

based interventions could serve as a scalable means to enhance emotional functioning. 

To address these gaps, this dissertation investigates EI and ER at a subdimensional 

level, determining whether certain facets are differentially impaired across disorders rather 

than treating these constructs as unitary entities. Furthermore, it examines the role of 

comorbidity, particularly in the manifestation of ER difficulties and RNT, to assess whether 

co-occurring disorders intensify emotional dysfunctions. And it explores the potential 

mediating role of EI, ER, and RNT in the relationship between PA and mental health, 

shedding light on whether PA exerts its effects via these emotional processes. 
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Furthermore, this work considers the IMAID (Hughes & Evans, 2018) as a theoretical 

framework that integrates EI, ER, and RNT as related emotional processes. Although the 

present dissertation does not directly test the model, it aligns with its conceptualization by 

examining these constructs in the context of mental health. By focusing on subdimensional 

analyses and comorbid conditions, this work contributes to a more nuanced understanding of 

how these emotional processes manifest across different psychopathologies. 

To reach these aims, the following three studies were conducted to investigate these 

questions: 

Study I focused on trait EI and its subdimensions, as measured with the short form of 

the TEIQue (i.e., Well-being, Emotionality, Self-control, and Sociability; Petrides, 2009), as 

differentiators between clinical and non-clinical populations. This study explored whether 

individuals with depression, anxiety-related disorders, and insomnia exhibit distinct emotional 

profiles compared to one another and to matched non-clinical controls. These findings provide 

a foundation for considering trait EI in the context of mental health interventions and 

transdiagnostic frameworks.  

Study II investigated ER and RNT as transdiagnostic processes implicated in 

psychopathology. Specifically, this study examines whether certain dimensions of ER 

difficulties are associated with specific disorders, and whether their severity is influenced by 

the presence of comorbid conditions. The sample included individuals with depression, 

anxiety disorders, and comorbid diagnoses, as well as non-clinical controls. Using the 

subscales of the Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004; 

German version: Ehring et al., 2013) and the Perseverative Thinking Questionnaire (PTQ; 

Ehring et al., 2011), the cross-sectional study examined whether deficits in ER and 

maladaptive patterns of RNT differ across clinical groups and whether the presence of 

comorbid conditions exacerbates these impairments. These insights are expected to contribute 



  General Introduction 

 45 

to the broader understanding of the shared and unique emotional mechanisms underlying 

psychopathology. 

 Study III examined whether the relationship between PA and mental health is mediated 

by ability EI, ER, and RNT. This experimental study included individuals with heightened 

anxiety sensitivity, who were randomly assigned to either an active intervention group or a 

control group. Ability EI was assessed using tests for emotion recognition, understanding, and 

management; state-ER and state-RNT were measured via self-report measures. The 

intervention consisted of a single session of moderate-to-intense PA, with state anxiety 

measured pre- and post-intervention to assess immediate effects. Statistical mediation 

analyses were employed to investigate whether changes in ability EI, ER, or RNT mediated 

the relationship between PA and reductions in state anxiety. By identifying mechanisms 

through which PA facilitates emotional change, this research contributes to the foundation for 

integrating emotion-related processes into tailored therapeutic approaches that address the 

unique needs of vulnerable populations. 

 The subsequent chapters will present the theoretical foundations, methodologies, 

results, and discussions of the three studies included in this dissertation, each contributing to a 

nuanced understanding of the relationships between EI, ER, RNT, and mental health. A 

general discussion will then integrate their findings, addressing their limitations and 

highlighting implications for future research on emotion-related processes and their role in 

psychopathology and mental health interventions. 
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Abstract 

This study aimed to investigate differences in trait emotional intelligence between 

individuals diagnosed with depression, anxiety-related disorders, or insomnia, and their 

respective matched non-clinical control groups using the short form of the Trait Emotional 

Intelligence Questionnaire (TEIQue-SF) global score and its subscales (Well-being, Self-

control, Emotionality, and Sociability). A total of N = 608 participants were assessed between 

2021 and 2024. Pairwise comparisons revealed that all clinical groups scored significantly 

lower than their respective controls on the TEIQue-SF global score and all subscales. 

Between-group comparisons among clinical populations revealed unique patterns. Participants 

with depression scored significantly lower on Well-being than those with insomnia, reflecting 

the negative impact of depressive symptoms on positive affect and life satisfaction. The 

insomnia group displayed higher Self-control scores compared to both the depression and 

anxiety-related disorder groups. However, the difference between the insomnia and anxiety-

related disorder groups was no longer significant when controlling for age. These findings 

provide novel insights into disorder-specific emotional profiles, emphasize the importance of 

considering demographic variables in clinical research, and highlight the role of trait 

emotional intelligence deficits in the broader context of psychopathology. Future research 

should investigate the mechanisms underlying these deficits and explore their relevance for 

treatment development. 
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Divergent Profiles of Trait Emotional Intelligence in Depression, Anxiety, and Insomnia 

Individuals exhibit variations in their emotional competencies, defined as the ability to 

manage, perceive, access, understand, and regulate emotions. This ability operates on both an 

intrapersonal level, involving the regulation of one’s own emotions, as well as an 

interpersonal level, encompassing the recognition of others’ emotions, and has been found to 

be an important individual-difference variable (Mayer & Salovey, 1997; Mikolajczak, 2020). 

Notably, research indicates that these competencies not only influence our social interactions 

but also play a pivotal role for our mental health (Zeidner et al., 2012). This significance is 

further underscored by the observation that numerous mental disorders manifest in emotional 

over-reactivity, under-reactivity, or a combination of both. For instance, individuals with an 

anxiety disorder experience an intense, irrational fear, whereas depression is characterized by 

increased negative affect and decreased positive affect (American Psychiatric Association, 

2013). Moreover, chronic sleep deprivation, as observed in insomnia, is associated with 

increased irritability and difficulties in recognizing others' emotions (Almondes et al., 2020).  

Considering the importance of emotional competencies in psychological functioning, accurate 

assessment of the aforementioned domains is crucial. The Trait Emotional Intelligence 

Questionnaire (TEIQue; Petrides & Furnham, 2001) was developed to assess key emotional 

competencies, also described as “trait emotional intelligence”, and divides them into four sub-

dimensions, each covering a number of Emotional Intelligence facets (Petrides, 2009; Petrides 

et al., 2016): 

1. Emotionality includes the facets emotion perception, emotion expression, 

relationships, and trait empathy. Individuals with high scores on the Emotionality 

factor are not only highly aware of their own emotions but also skilled at 

recognizing and understanding the feelings of others. This emotional awareness 

enables them to develop and maintain stable and fulfilling relationships. 
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2. Self-control comprises the facets stress management, impulse control, and emotion 

regulation. Individuals with high scores on the Self-control factor can effectively 

manage their impulses and regulate external pressures and stress.  

3. Sociability encompasses the facets emotion management, assertiveness, and social 

awareness. Unlike the Emotionality factor, the Sociability factor focuses more on 

social contexts in general rather than personal relationships. Individuals with high 

scores on the Sociability factor excel in social interactions, communicate 

confidently across various contexts and are adept at negotiation and networking. 

4. Well-being includes the facets trait happiness, trait optimism, and self-esteem. 

Individuals, with high scores on the Well-being factor generally tend to have a 

positive outlook on life, reflect positively past experiences, and have optimistic 

expectations for the future, often experiencing positive, fulfilling emotions. 

The TEIQue is available in both a long version and a short version (TEIQue-SF). In contrast 

to the long version, only two instead of around ten items are collected per each of the fifteen 

facets in the TEIQue-SF. Thus, the TEIQue-SF offers a more concise measure of the same 

emotional competencies, with a comparable structure and psychometric properties, making it 

a reliable alternative to the full scale for assessing trait emotional intelligence in various 

contexts (Petrides, 2009).  

Empirical evidence strongly supports a connection between trait emotional intelligence, as 

measured by the TEIQue-SF, and mental health outcomes (Martins et al., 2010). Specifically, 

lower scores on the TEIQue-SF have been linked to elevated symptoms of depression (Tolsa 

& Malas, 2022), anxiety (Siegling et al., 2015), as well as insomnia severity (Emert et al., 

2017) in student and community samples. Positive correlations have been found between the 

TEIQue and TEIQue-SF and mental health not only for the global score, but also for all sub-

dimensions of the TEIQue and TEIQue-SF and general mental health (Fernández-Abascal & 
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Martín-Díaz, 2015; Greven et al., 2008; Martins et al., 2010; Mikolajczak et al., 2006), 

depressive symptoms (Chirumbolo et al., 2019; Drndarević et al., 2021; Mahaur et al., 2018; 

Mikolajczak et al., 2007), and symptoms of anxiety disorders (Chirumbolo et al., 2019; 

Mahaur et al., 2018; Mikolajczak et al., 2007; Siegling et al., 2013).  

The TEIQue and TEIQue-SF have undergone extensive empirical validation and have been 

utilized in numerous studies to investigate not only overall scores but also variations in its 

subscales in both community and student samples (see Baudry et al., 2018, for a meta-

analysis). However, research investigating its sub-dimensions within clinical populations 

remains limited (Aslanidou et al., 2018; Oussi & Bouvet, 2023; Petrides et al., 2011; Sinclair 

& Feigenbaum, 2012). For example, Oussi and Bouvet (2023) investigated trait emotional 

intelligence in individuals with panic disorder, generalized anxiety disorder, and non-clinical 

controls. They found that the clinical groups had significantly lower scores than the non-

clinical group for the total TEIQue Score as well as for the sub-dimensions Well-being and 

Self-control. No significant difference was found between the two clinical groups. Aslanidou 

et al. (2018) compared TEIQue-SF subscale scores between individuals with a substance use 

disorder and non-clinical individuals. Results showed that individuals with a substance use 

disorder exhibited lower scores on all subscales except Emotionality. In another study, 

Sinclair and Feigenbaum (2012) explored the TEIQue profiles of individuals with borderline 

personality disorder, finding significantly lower scores on all sub-dimensions compared to a 

non-clinical control group. Additionally, Petrides et al. (2011) compared the TEIQue profiles 

of individuals with and without autism spectrum disorder, revealing that participants with 

autism spectrum disorder scored significantly lower on all four sub-dimensions of the TEIQue 

compared to a non-clinical control group. In summary, these results suggest that the sub-

dimensions of trait emotional intelligence are not only pertinent to understanding individual 

differences in emotional competencies but could potentially also be critical in distinguishing 

between different mental health disorders.  
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Given these findings, the primary objective of the present study was to examine whether 

individuals with various mental disorders—specifically depression, anxiety-related disorders, 

and insomnia—differ significantly from matched non-clinical control groups in their trait 

emotional intelligence as assessed by the TEIQue-SF. Furthermore, we aimed to determine 

whether these differences are present across all sub-dimensions of trait emotional intelligence. 

To this end, three clinical groups with either depressive disorders, anxiety-related disorders 

(agoraphobia, panic disorder, or post-traumatic stress disorder [PTSD]), or insomnia as well 

as matched control groups of non-clinical individuals were recruited. We hypothesized that all 

clinical groups would exhibit significantly lower TEIQue-SF global scores, as well as lower 

subscale scores (Emotionality, Self-control, Sociability, Well-being), compared to their 

respective non-clinical control groups.  

Although all disorder groups mentioned are associated with changes in Emotionality, they 

differ greatly in their clinical presentation. This may also be reflected in differences in terms 

of trait emotional intelligence. Therefore, we also explored whether the different clinical 

groups (depression, anxiety-related disorders, and insomnia) differed with regard to the sub-

dimensions of trait emotional intelligence as measured by the TEIQue-SF.  

Method 

Participants 

 Participants with a mental disorder were drawn from baseline data of the ImPuls-

study, a treatment trial investigating the effects of a group exercise intervention on 

transdiagnostic and disorder-specific symptom severities (Wolf et al., 2024). Participants were 

mainly recruited via inpatient psychiatric departments, family practices, general practitioners, 

and psychiatric and psychotherapeutic outpatient units between February 2021 and June 2022. 

Participants were included to the clinical group if they had been diagnosed with at least one of 

the following disorders according to the ICD-10: major depressive disorders with at least 
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moderate severity, nonorganic insomnia, panic disorder, agoraphobia, or PTSD. In addition, 

they had to be members of one of the two participating health insurances. Exclusion criteria 

included current mental or behavioral disorder due to psychotropic substances, an acute eating 

disorder, an acute bipolar disorder, acute schizophrenia, and acute suicidality.  

Participants in the non-clinical control group were matched to the clinical group 

regarding age (+/- 3 years), gender, and educational status, and were recruited between 

November 2022 and September 2024. Control participants were recruited via flyers, circulars, 

word of mouth, and social media (Facebook, Instagram), as well as in the context of other 

studies. Individuals were included to the control group if they did not meet any of the 

following diagnoses at the time of assessment: bipolar affective disorder (including those 

currently remitted), current depressive episode, remitted recurrent depressive disorder, 

dysthymia, agoraphobia, social anxiety disorder, panic disorder, generalized anxiety disorder, 

obsessive-compulsive disorder, post-traumatic stress disorder, somatic symptom disorder, 

eating disorders, nonorganic insomnia, schizophrenia, schizotypal and delusional disorders, 

currently remitted schizophrenia, persistent delusional disorder, or schizoaffective disorder, 

mental and behavioral disorders due to psychotropic substances, or hyperkinetic disorder. 

 For both groups, individuals were included only if they were between 18 and 65 years 

old, fluent in German, and if they had not exercised with at least moderate intensity, more 

than once a week for at least 30 min each, for six consecutive weeks within the prior three 

months before study diagnosis1. 

 A total of 307 individuals with a depressive disorder (n = 2002), an anxiety-related 

disorder (agoraphobia and/or panic disorder and/or PTSD, n = 61) and insomnia (n = 47) were 

included in the study. The non-clinical control subjects were matched 1:1 to the clinical 

 
1 This was a relevant criterion for the ImPuls-study (Wolf et al., 2024).  
2 In the preregistration, the number of patients with depression was mistakenly reported as 199. The correct 

sample size included in the study is 200. 
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sample. However, suitable matches based on gender could not be found for two participants in 

the depression group and four participants in the anxiety-related disorders group, all of whom 

did not identify as either female or male. Additionally, two individuals from the depression 

control group were excluded after data collection due to mismatching (one due to incorrect 

gender and one due to incorrect education level).  This resulted in final group sizes of n = 196 

(depression control group), n = 57 (anxiety-related disorders control group), and n = 47 

(insomnia control group). If information on age, gender, or education was missing for a 

participant in the clinical sample, matching in the control sample was based on the remaining 

two characteristics. Demographic and clinical characteristics of the sample are presented in 

Table 1.1. 

 We conducted a power analysis using G*Power (version 3.1.9.7; Faul et al., 2007) to 

determine the required  sample sizes for detecting expected effects. The analysis, based on 

independent post-hoc t tests with Bonferroni correction, indicated that a sample size of n = 50 

participants per subgroup would be required to detect a medium effect of d = 0.60 between 

control groups and clinical groups, assuming α (0.05/3) = 0.017 and power = 0.80. However, 

the sample size in the current study was restricted by the recruitment constraints of the parent 

study, resulting in the final subgroup sizes reported. 

Measures 

Structured Clinical Interview for DSM-5 - Clinician Version (SCID-5-CV)  

The SCID-5-CV (First et al., 2016; German version: Beesdo-Baum et al., 2019) was 

administered to establish diagnoses as inclusion and exclusion criteria. The SCID-5-CV is a 

semi-structured instrument to assess mental disorders according to the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013). 

The SCID-5-CV was extended with additional modules from the SCID-5 Research Version 

for somatic symptom and related disorders, specific phobia, sleep disorders, feeding and 
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eating disorders, body dysmorphic disorders, gambling disorder, and intermittent explosive 

disorder. The SCID-5-CV shows adequate psychometric properties, with a percentage of 

positive agreement between interview and clinical diagnoses between 73% and 97%, 

diagnostic sensitivity and specificity > .70 and Cohen’s kappa > .70 for most diagnoses 

(Osório et al., 2019). 

Demographic Questionnaire 

 General demographic characteristics, for example, age, gender, marital status, and 

social economic status as well as information about use of medication and psychological 

inpatient and outpatient treatments were collected via this questionnaire. 

Trait Emotional Intelligence Questionnaire – Short Form (TEIQue-SF) 

 The 30 item short version of the TEIQue (Petrides, 2009) was used to assess trait 

emotional intelligence. The items of this self-report questionnaire are rated on a 7-point Likert 

scale ranging from one (“completely disagree”) to seven (“completely agree”). A mean score 

based on responses to all 30 items can be calculated for the global trait emotional intelligence 

score. Scores for the four factors can be obtained by calculating the mean of the items of the 

corresponding subscale: Well-being (6 items, e.g. “I feel that I have a number of good 

qualities.”), Self-control (6 items, e.g., “I’m usually able to find ways to control my emotions 

when I want to.”), Emotionality (8 items, e.g. “I find it difficult to bond well even with those 

close to me.”), and Sociability (6 items, e.g. “I can deal effectively with people.”). The 

TEIQue-SF shows good psychometric properties with an internal consistency for the global 

score of α = .89 for men and α = .88 for women (Cooper & Petrides, 2010). Test-retest 

reliability for the global score was found to be .86. In this study, Cronbach’s α of the global 

score was .85 for the clinical sample, .87 for the non-clinical sample and .92 for the total 

sample. Cronbach’s a for the subscales ranged between .60 and .82 for the clinical sample, 

between .54 and .81 for the non-clinical sample and between .69 and .89 for the total sample. 
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Symptom Questionnaires 

 Symptom severities were assessed using the Brief Symptom Inventory (BSI-18; 

Derogatis & Fitzpatrick, 2004; German version: Franke, 2016) to assess global symptom 

severity as well as the severity of somatic, depressive, and anxiety symptoms; the Patient 

Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001; German version: Löwe et al., 2004) to 

assess the severity of depressive symptoms; the Insomnia Severity Index (ISI; Morin, 1993; 

German Version: Dieck et al., 2018) to assess the severity of sleep difficulties, and the 

Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) to assess sleep quality; the seven-

item Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006; German version: 

Löwe et al., 2008) to assess symptom severity of generalized anxiety; the PTSD Checklist for 

DSM-5 (PCL-5; Blevins et al., 2015; German version: Krüger-Gottschalk et al., 2017) to 

assess symptoms of PTSD, and the Positive and Negative Affect Schedule (PANAS; Watson 

et al., 1988; German version: Breyer & Bluemke, 2016) for the assessment of positive and 

negative affect. All questionnaires show good internal consistency and sufficient test-retest 

reliability. 

Procedure 

 Potential participants for the clinical groups first attended a telephone screening in 

which the inclusion criteria of the ImPuls-project were assessed. When individuals passed the 

screening, another appointment was scheduled where written informed consent was obtained. 

The SCID-5-CV was then conducted, either face-to-face or via a video conferencing platform 

to confirm eligibility. Those interviews were conducted by master-level psychologists 

undergoing advanced training in cognitive behavioral therapy. Once six individuals at the 

same site were suitable for participation, they received the link to the online assessment with 

the larger battery of questionnaire set of the overarching study, which also contained the 

questionnaires described above, to complete within 14 days. Compensation for study 
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participation in the clinical groups was dependent on their assignment to treatment as usual 

(TAU) or the active treatment group. However, at the time the baseline data used for this 

study were collected, subjects had not yet been randomized and thus compensation had not 

yet been determined or paid out. After all assessments of the parent study had been 

completed, the control group was compensated with € 4503. Individuals interested in 

participating as part of the non-clinical control group first completed a brief online screening 

in which the inclusion and exclusion criteria were assessed, after providing written informed 

consent. This screening also contained the relevant information for matching (age, gender, 

and education). When individuals did not meet any exclusion criteria and could be matched to 

one of the individuals of the clinical groups, they were interviewed using the SCID-5-CV. 

The interview was conducted by graduate psychology students via the video conferencing 

platform. Interviewers had been thoroughly trained and were supervised by the authors. When 

individuals were not diagnosed with any of the mental disorders that would have led to their 

exclusion, they received a link to the same online survey as the clinical sample. Participants in 

the non-clinical control groups received a compensation of 8€ per hour or course credit after 

completion of the assessment. 

 This study was approved by the ethics committee for medical research at the 

University of Tübingen (ID: 888/2020B01), and all procedures performed were in accordance 

with the ethical standards of the committee and with the 1964 Helsinki declaration and its 

later amendments. 

 

 

 
3 The assessments conducted in the parent ImPuls-study (Wolf et al. 2024) were intensive and involved multiple 

phases, including wearing accelerometer-based sensors to monitor participants' activity patterns. Additionally, 

the final assessment took place twelve months after the initial one, requiring a considerable commitment of time 

and effort from the participants. 
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Data Analyses 

Statistical analyses were conducted using two-way ANOVAs to assess the effects of 

group (clinical vs. control) and diagnosis (depression, anxiety-related disorder, insomnia) on 

the global score as well as the four subscales of the TEIQue-SF. This approach allowed for an 

evaluation of how TEIQue-SF subscale scores varied between clinical and control groups, as 

well as the impact of different clinical conditions on these scores. This revised analysis 

deviates from the preregistered analytic approach, which proposed one-way ANOVAs, and 

was adapted to better align with the hypotheses of the study.  

For post-hoc comparisons, Bonferroni-corrected independent t tests were performed to 

further investigate significant differences. These post-hoc tests allowed for detailed 

comparisons of TEIQue-SF subscale scores between each clinical group and its respective 

matched control group, while controlling for the risk of Type I errors due to multiple 

comparisons. Recognizing the potential limitations due to deviations from normality, we also 

conducted non-parametric tests as a sensitivity analysis. Results of the non-parametric 

Wilcoxon signed-rank texts are detailed in the supplementary materials (Table A2). 

Exploratory analyses were conducted to investigate potential differences in TEIQue-

SF subscales among the various clinical groups, beyond the primary comparisons with control 

groups. Missing data were handled using multiple imputation with multivariate imputation by 

chained equations (MICE) techniques, separately for the clinical and control samples. A total 

of 10 imputations were created using the R package mice (version 3.16.0;  Van Buuren & 

Groothuis-Oudshoorn, 2011). Missing data were minimal and distributed across the five 

outcome variables as follows: For the clinical sample (N = 308), missing data ranged from 

0.3% (1 case) for the Global Score to 1.3% (4 cases) for the Well-being subscale. For the non-

clinical control sample (N = 300), missing data occurred in 0.3% (1 case) across all five 

variables. Descriptive analyses were based on the original (non-imputed) data, whereas 
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multiple imputation was applied for inferential analyses of the outcome variables. All 

statistical analyses were conducted using R (version 4.4.1; R Core Team, 2024), with 

significance set at p < .05 after adjustment. 

Transparency and Openness 

 The study was preregistered with the Open Science Framework; see 

https://osf.io/ujm9s. All data and analysis code for this study have been made available at the 

Open Science Framework and can be accessed at https://osf.io/5rcuz/. We report how we 

determined our sample size, data exclusions, and all measures relevant for the study reported 

here. 

Results 

Subject Characteristics 

Sociodemographic and clinical characteristics of the sample are presented in Table 1.1. 

Significant differences in employment status were found between the depression and anxiety-

related disorder groups and their respective control groups, with fewer participants being 

employed in the clinical groups. Additionally, the depression group reported significantly 

lower levels of physical activity compared to its control group. As anticipated, the clinical 

groups differed significantly from their respective control groups on all clinical measures, 

with the exception that the same number of participants in the insomnia group and the 

insomnia control group had previously undergone inpatient psychotherapeutic treatment. 

Group Differences in Trait Emotional Intelligence 

 Mean scores of the TEIQue-SF global score and its four subscales for all groups can 

be found in Table 1.2. Significant main effects of Group (clinical vs. non-clinical control) 

were observed for the TEIQue-SF global score and all subscales. Additionally, a significant 

main effect of the assigned type of Diagnosis (whether clinical or control) was found for the  

https://osf.io/ujm9s
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TEIQue-SF global score and all subscales, except Sociability. Interaction effects between 

Group and Diagnosis were significant for the TEIQue-SF global score and the Well-being 

subscale, but not for the other subscales. Detailed ANOVA results can be found in Table A1 

(see supplementary materials). 

Post-hoc pairwise comparisons revealed that all clinical groups scored significantly 

lower than their respective control groups on the TEIQue-SF global score and all subscales 

(see Table 1.2). Comparisons between the clinical groups showed that the depression group 

scored significantly lower than the insomnia group on the Well-being and Self-control 

subscales. Additionally, the anxiety-related disorder group scored lower than the insomnia 

group on the Self-control subscale. However, this significant difference between the anxiety-

related disorder and insomnia groups on the Self-control subscale disappeared when 

controlling for age, t(105) = 2.18, p = .192. All other results remained unaffected when 

controlling for age or gender. No other significant differences were observed between clinical 

groups on the global score or subscales (see Table 1.3).  

Discussion 

 The present study examined the differences in trait emotional intelligence between 

clinical groups – depression, anxiety-related disorders, and insomnia – and matched non-

clinical control groups across the TEIQue-SF global score and its subscales. As predicted, all 

clinical groups scored significantly lower than their respective control groups on the TEIQue-

SF global score and all subscales. These findings align with previous research showing a 

general association between better mental health and higher trait emotional intelligence 

(Martins et al., 2010; Schutte et al., 2007). They also align with the findings from Petrides et 

al. (2011) and Sinclair and Feigenbaum (2012) showing impairments on all subscales in 

individuals with mental disorders, namely autism spectrum disorder, and borderline 

personality. However, the study by Aslanidou et al. (2018), which compared individuals with 
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substance use disorders to non-clinical controls, had not found significant differences on the 

Emotionality subscale, despite significant deficits on other subscales of the TEIQue-SF. These 

findings might initially seem inconsistent with the present study; however, differences in the 

clinical characteristics of the population studied may have contributed to diverse findings. 

Whereas emotional deficits in substance use disorder populations are associated with 

difficulties in the awareness, expression, and regulation of emotions (Dingle et al., 2018), 

these patterns may not necessarily translate into lower scores on the Emotionality subscale, 

which also measures traits like empathy and relational capabilities. In contrast, the clinical 

groups in the current study may experience more generalized deficits in emotional 

competencies, contributing to the observed differences. However, when comparing our results 

to the only previous study that included anxiety-related disorders, we also find differences. 

Individuals with generalized anxiety disorder and panic disorder scored only significantly 

lower than controls on the Well-being and Self-control subscales, but not on Emotionality or 

Sociability (Oussi & Bouvet, 2023). Several methodological differences might account for 

this discrepancy. Whereas Oussi and Bouvet (2023) relied on participants in their non-clinical 

group to self-declare the absence of any mental disorders, our study ensured the exclusion of 

participants with a mental disorder through structured clinical interviews. Additionally, our 

study used a 1:1 matching procedure to align non-clinical controls with clinical participants 

on key demographic variables, including gender, age, and educational background. These 

stricter inclusion criteria for the control group might have increased the sensitivity of our 

comparisons, potentially revealing deficits that were not detectable in Oussi and Bouvet’s 

(2023) sample. Further differences may stem from the clinical samples themselves. Oussi and 

Bouvet (2023) focused specifically on generalized anxiety disorder and panic disorder, 

whereas the present study included a group with a broader range of anxiety-related disorders, 

potentially capturing additional emotional and interpersonal difficulties not present in their 

sample. Together, these findings highlight the importance of disorder-specific investigations 
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into trait emotional intelligence. Future research should examine how different clinical 

conditions manifest distinct patterns of emotional deficits and explore the methodological 

factors, such as sample characteristics and matching procedures, that influence the detection 

of these patterns. By building on such comparative work, we can develop a more nuanced 

understanding of the role of trait emotional intelligence across diverse clinical populations. 

  Beyond these overall deficits, comparisons between clinical groups revealed specific 

patterns of interest, with individuals with insomnia exhibiting less pronounced deficits on the 

Well-being and Self-control subscales, especially compared to those with depression. On the 

Well-being subscale, individuals with insomnia scored significantly higher than those with 

depression. Well-being, which captures positive affect, life satisfaction, and a positive outlook 

on life, is closely intertwined with depressive symptomatology, where diminished life 

satisfaction and reduced positive affect are core features. Future research could explore which 

aspects of the Well-being subscale extend beyond the depressive mood and whether these 

represent unique strengths or protective factors in individuals with insomnia. 

 For the Self-control subscale, individuals with insomnia demonstrated higher scores 

compared to both the depression and anxiety-related disorder groups. Self-control, reflecting 

the ability to regulate emotions and behaviors effectively, is often severely impaired in 

individuals with depression and anxiety. This impairment may stem from factors such as 

rumination, a maladaptive emotion regulation strategy characterized by repetitive and passive 

focus on negative emotions and their causes, which can exacerbate emotional distress and 

hinder adaptive coping (McLaughlin & Nolen-Hoeksema, 2011). Additionally, heightened 

emotional reactivity, common in these conditions, may overwhelm regulatory capacities, 

further contributing to deficits in Self-control (Ripper et al., 2018). 

Interestingly, explorative analyses suggested that the significant difference in Self-

control scores between the anxiety-related disorder and insomnia groups was no longer 
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significant when controlling for age. This finding, however, may reflect the age distribution 

within the groups rather than a general effect of age on Self-control. Specifically, individuals 

in the insomnia group were older on average than those in the anxiety-related disorder group. 

These age differences may coincide with differences in Self-control scores as the insomnia 

group’s higher average age reflects the general trend of increasing insomnia prevalence with 

age (Alessi & Vitiello, 2011). However, this does not necessarily imply a direct relationship 

between age and Self-control but rather highlights the potential influence of group 

characteristics on the observed differences. It is also possible that insomnia itself is associated 

with less severe impairments in Self-control compared to anxiety-related disorders. Whereas 

poor sleep has often been linked to emotion regulation difficulties (e.g.; Perez et al., 2022; 

Zakiei et al., 2020), Minkel et al. (2012) showed that only specific aspects of sleep, such as 

medication use, influence neural responses during emotion regulation tasks.  

Future research should investigate whether these differences reflect disorder-specific 

vulnerabilities or compensatory mechanisms in Self-control among individuals with insomnia, 

potentially mitigating more severe deficits observed in other clinical populations. The 

relationship between Self-control impairments and clinical conditions appears complex and 

bidirectional: low Self-control may heighten vulnerability to conditions like depression, 

anxiety, or insomnia, while chronic symptoms of these disorders may further weaken self-

regulation. 

Additionally, the higher Well-being scores in the insomnia group warrant 

investigation, as positive emotional states might influence this dynamic. These findings 

should be contextualized alongside other clinical populations to clarify whether depression 

and anxiety disorders involve more severe impairments or if insomnia is associated with 

comparatively milder deficits in Self-control and Well-being.  
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Several limitations should be acknowledged. First, the cross-sectional design 

precludes any causal interpretations. Longitudinal studies are needed to determine whether 

reduced trait emotional intelligence contributes to the development of clinical conditions or 

emerges as a consequence of them. Second, the use of self-report measures, such as the 

TEIQue-SF, may be influenced by response biases or limited self-awareness in clinical 

populations. Future studies could benefit from incorporating multi-method approaches, such 

as behavioral assessments or informant reports, to validate the findings. Third, the sample 

sizes of the clinical groups, while sufficient for detecting group differences to the non-clinical 

control groups, may have limited the power to detect smaller effects or more nuanced 

interactions, when comparing the different clinical groups. Lastly, no information of the 

subscores for the individual facets that constitute the four factors can be inferred from the 

TEIQue-SF. Whereas the shorter version provides a reliable and efficient measure of global 

trait emotional intelligence and its four subscales, it lacks the granularity of the full version. 

This limitation could potentially obscure more specific patterns of emotional deficits within 

clinical groups. For example, differences in specific facets, such as empathy or emotion 

regulation, may not be fully captured using the TEIQue-SF. Future studies might benefit from 

employing the long version of the TEIQue to gain deeper insights into these specific aspects, 

especially in clinical populations where particular emotional competencies may be 

disproportionately affected. 

 In conclusion, this study underscores the relevance of trait emotional intelligence in 

understanding emotional deficits across clinical conditions. Whereas all clinical groups 

displayed significant deficits, disorder-specific patterns were evident, particularly in 

depression, where lower Well-being and Self-control emerged as key differentiators. These 

findings not only provide a deeper understanding of emotional functioning in clinical 

populations but could also inform targeted interventions aimed at improving emotional 

competence and overall well-being. Future research should continue to explore the 
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mechanisms underlying trait emotional intelligence deficits and their implications for 

treatment and recovery. 

Constraints on Generality 

 This study's generalizability is influenced by several factors specific to the sample, 

methods, and context. First, the clinical sample was drawn from a confined geographic area, 

which may not reflect the broader population of individuals with mental disorders. 

Furthermore, the recruitment method through specific health insurances may also limit the 

representativeness of the sample. These participants might not fully represent the diversity of 

individuals suffering from these disorders in different demographic or socio-economic 

contexts, or in areas with different healthcare systems. The use of the TEIQue-SF, while 

robust, limits generalizability to contexts where other measures of emotional intelligence are 

employed, which might conceptualize or prioritize different facets of emotional intelligence. 

To enhance the robustness of these findings, future research should attempt to replicate 

this study across different cultural settings. Additionally, exploring these associations in more 

diverse clinical settings and populations would help clarify the extent to which these findings 

can be generalized across different types of individuals and treatment environments 

.
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Abstract 

This study investigated emotion regulation (ER) difficulties and repetitive negative 

thinking (RNT) in individuals with depression, anxiety disorders, or both, compared to non-

clinical controls. We aimed to determine which aspects of ER difficulties and RNT are 

transdiagnostic or specific to one of the disorders and whether the presence of comorbidities 

is associated with more difficulties in ER and more RNT. A total of N = 731 participants, 

including n = 354 individuals with depression, anxiety disorders, or both (mixed group), and n 

= 377 non-clinical controls, completed the Difficulties in Emotion Regulation Scale (DERS) 

and the Perseverative Thinking Questionnaire (PTQ). Parametric and nonparametric analyses 

were conducted to assess group differences and comorbidity effects. The depression and 

anxiety disorders groups exhibited significantly greater ER difficulties and higher levels of 

RNT than non-clinical controls. The mixed group showed more pronounced difficulties in 

certain aspects of ER (nonacceptance of emotional responses, difficulties engaging in goal 

directed behavior, impulse control difficulties, limited access to ER strategies), and RNT 

compared to the single-diagnosis groups. No significant differences were found in emotional 

awareness and clarity across clinical groups. Evidence regarding the relationship between the 

numbers of comorbid diagnoses and the severity of the difficulties was less clear. This 

suggests that specific disorders may have a more significant impact than comorbidity alone. 

Our findings highlight the transdiagnostic role of ER difficulties and RNT in depression and 

anxiety disorders, and suggest that they may be a promising target for transdiagnostic 

interventions. Future research should further explore the nuanced ways in which ER 

difficulties and RNT vary across different mental disorders. 
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The Transdiagnostic Role of Emotion Regulation Difficulties and Repetitive Negative 

Thinking in Depression, Anxiety, and their Comorbidity 

High comorbidity rates among mental disorders have led to the assumption that they 

share transdiagnostic risk or maintaining processes (Harvey et al., 2004). Difficulties in 

emotion regulation (ER) have been proposed as one important transdiagnostic process (Aldao 

et al., 2010), and research indicates that ER difficulties are indeed associated with various 

mental disorders (Cludius et al., 2020). However, recent findings from a subclinical sample 

suggests that only certain facets of ER difficulties are transdiagnostic, while other may only 

be associated with specific disorders (Shukla & Pandey, 2021). Systematic research linking 

specific aspects of ER difficulties to certain disorders within clinical samples is currently 

lacking. In addition, it remains to be investigated whether the differences within clinical 

groups are attributable to specific diagnoses per se or rather to patterns of comorbidity 

between these diagnoses.  

Comorbidity, defined as the simultaneous presence of two or more mental disorders in 

an individual (Valderas et al., 2009), is highly prevalent, affecting approximately half of all 

individuals suffering from mental health problems (Jacobi et al., 2014; Kessler et al., 2005; 

McGrath et al., 2020). Individuals grappling with depression or anxiety disorders have 

particularly high rates of comorbid disorders, which even exceed 50% (Ormel et al., 1994; 

Serrano-Blanco et al., 2010). Depression stands out as one of the most common comorbid 

disorders for anxiety disorders, and vice versa (Fava et al., 2004; Kessler et al., 2015; Lamers 

et al., 2011). Consequently, researchers have developed an interest in elucidating the reasons 

behind the frequent co-occurrence of these disorders. Are there, perhaps, transdiagnostic 

processes common to different disorders that serve as risk factors for several mental health 

conditions?  
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ER has been proposed as a transdiagnostic risk factor involved in anxiety and 

depression (Aldao et al., 2010). Gratz and Roemer (2004) put forth a model of ER in the 

context of psychopathology, defining broad ER abilities that influence how individuals cope 

with emotional distress. In this model, the authors conceptualize ER as a multidimensional 

construct “involving the (a) awareness and understanding of emotions, (b) acceptance of 

emotions, (c) ability to control impulsive behaviors and behave in accordance with desired 

goals when experiencing negative emotions, and (d) ability to use situationally-appropriate 

ER strategies flexibly to modulate emotional responses as desired in order to meet individual 

goals and situational demands” (Gratz & Roemer, 2004, p. 42). Based on this definition, the 

Difficulties in Emotion Regulation Scale was developed (DERS; Gratz & Roemer, 2004), 

comprising six dimensions of difficulties in ER derived using factor analysis. These include 

(a) lack of awareness of emotional responses, (b) lack of clarity of emotional responses, (c) 

nonacceptance of emotional responses, (d) limited access to ER strategies perceived as 

effective, (e) difficulties controlling impulses when experiencing negative emotions, and (f) 

difficulties engaging in goal-directed behaviors when experiencing negative emotions. 

Existing research utilizing the DERS provided substantial evidence indicating that 

difficulties in ER are associated with numerous mental disorders, including anxiety disorders 

and depression (Cisler & Olatunji, 2012; Joormann & Stanton, 2016; Prefit et al., 2019; 

Visted et al., 2018; Weiss et al., 2022). Despite the general association of ER difficulties with 

various mental disorders, it has been suggested that specific difficulties or patterns in ER may 

be disorder-specific and therefore unique for each disorder. For instance, Lukas et al. (2018) 

demonstrated a general increase in ER difficulties across various mental disorders (e.g., 

depression, anxiety disorders) as compared to the general population, while also showing 

significant differences between diagnostic groups. For instance, individuals with depression 

showed particularly pronounced difficulties compared to other diagnostic categories. A study 

by Im and Kahler (2022) specifically examined ER difficulties as a potential transdiagnostic 
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mechanism across several disorders (depression, generalized anxiety disorder, social anxiety 

disorder, and panic disorder). However, their structural equation models did not provide 

robust evidence to support ER difficulties as a transdiagnostic factor applicable to all 

disorders under study.  

To reconcile these conflicting findings, Shukla and Pandey (2021) proposed that only 

some ER difficulties may be transdiagnostic processes, while others are disorder-specific. 

They empirically tested this assumption by examining the six different dimensions of 

difficulties in ER according to the DERS, utilizing two subclinical groups: one characterized 

by anxiety symptoms only and another exhibiting symptoms of both anxiety and depression. 

In addition, a third group consisted of participants without any anxiety or depressive 

symptoms. Results indicated that both subclinical groups showed a higher total score of ER 

difficulties compared to the group without anxiety or depressive symptoms, with the group 

displaying both anxiety and depression symptoms showing the highest level of difficulties in 

ER. When analyzing the six specific dimensions of ER difficulties individually, different 

findings emerged for the two subclinical groups. Nonacceptance of emotional responses, 

limited access to ER strategies and impulse control difficulties were uniquely found to be 

higher in the mixed anxious-depressed subgroup. Conversely, lack of emotion awareness and 

emotional clarity as well as difficulties engaging in goal directed behavior were equally 

present in both subclinical groups (Shukla & Pandey, 2021). These results suggest that certain 

ER difficulties may be specific to particular disorders, though replication in a clinical group is 

warranted. Furthermore, these findings do not conclusively indicate whether specific ER 

difficulties are exclusively related to depression (as opposed to anxiety disorders), or if they 

are merely associated with individuals suffering from multiple comorbid mental disorders. 

Thus, to expand upon the findings of the study on a subclinical sample by Shukla and 

Pandey (2021) and to investigate whether specific ER difficulties are distinctly associated 
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with depression, anxiety, or whether they arise solely due to the comorbidity between the two 

disorders, we recruited several participant groups. In addition to a non-clinical control group, 

we enlisted individuals with a) depression, b) an anxiety-related disorder and, c) comorbid 

depression and an anxiety-related disorder, whereby additional comorbid disorders were 

present in some individuals in all three groups. To delve deeper into the relationship between 

specific ER difficulties and comorbidity, we not only compared the distinct groups, but 

additionally explored the extent of these difficulties based on the number of disorders or 

comorbidities, irrespective of the specific type of disorder. This approach allowed for a more 

nuanced understanding of whether certain ER difficulties are inherently tied to the presence of 

a particular disorder or if they manifest in a cumulative manner with an increasing number of 

comorbidities. This comprehensive investigation aimed to shed light on the intricate interplay 

between ER difficulties, specific mental disorders, and their co-occurrence in clinical 

populations. 

Existing research consistently indicates that difficulties in ER are associated with 

specific strategies that hinder effective ER (Cludius et al., 2020; Gross & John, 2003). Among 

these strategies, repetitive negative thinking (RNT) had emerged as a focal point of study, 

accruing substantial evidence for its transdiagnostic relevance through longitudinal and 

experimental investigations (e.g., Cludius et al., 2020; Ehring & Watkins, 2008; Gustavson et 

al., 2018; McEvoy et al., 2013). Moreover, there is compelling evidence suggesting that RNT 

tends to escalate with an increasing number of comorbid diagnoses (McEvoy et al., 2013). In 

light of these findings, our study aims to additionally investigate this specific ER strategy, 

exploring its prevalence within distinct diagnostic groups and assessing how its occurrence 

varies based on the number of comorbid disorders. By scrutinizing the role of RNT in 

different diagnostic contexts and its relationship with comorbidity, we sought to contribute to 

the nuanced understanding of how particular ER strategies may be implicated across diverse 

mental health conditions and their combinations. 
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Based on the model of ER difficulties, we expected that individuals with a mental 

disorder show higher ER difficulties than non-clinical controls.  

1.) We expected that, compared to non-clinical controls, individuals with an anxiety-

related disorder (i.e., diagnosis of agoraphobia and/or panic disorder and/or post-

traumatic stress disorder [PTSD]) would show:  

a. higher levels of ER difficulties for each dimension as assessed by the 

DERS. 

b. higher levels of RNT as assessed by the Perseverative Thinking 

Questionnaire (PTQ). 

2.) Likewise, we expected that, compared to non-clinical controls, individuals 

diagnosed with depression would show:  

a. higher levels of ER difficulties for each dimension as assessed by the 

DERS. 

b. higher levels of RNT as assessed by the PTQ. 

Additionally, we expected that the presence of comorbidities exacerbates ER difficulties and 

RNT.  

3.) We expected that individuals with comorbid anxiety-related disorders and 

depression (mixed group) would display  

a. higher scores across all DERS subscales and  

b. increased levels of RNT (PTQ)  

in comparison to the non-clinical control group and the depression or anxiety only groups. We 

also explored the difference between the group diagnosed with anxiety only and the group 

diagnosed with depression only.  
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4.) Furthermore, we predicted a significant increase as the number of diagnoses 

increases across groups (0, 1, 2, 3 or more diagnoses) for   

a. the severity of ER difficulties (DERS), as well as  

b. the level of RNT (PTQ). 

Method 

Participants 

 Participants in the clinical groups were selected from the ImPuls-study investigating 

the impact of a group exercise intervention on transdiagnostic as well as disorder-specific 

symptom severities (Wolf et al., 2024). Recruitment primarily occurred via referrals from 

inpatient psychiatric departments, family practices, general practitioners, and psychiatric and 

psychotherapeutic outpatient units between February 2021 and June 2022. Inclusion criteria 

for the clinical groups included a diagnosis of at least one of the following disorders based on 

International Classification of Diseases 10th revision (ICD-10; World Health, 2004): major 

depressive disorders with at least moderate severity, nonorganic insomnia, panic disorder, 

agoraphobia, or PTSD. Additionally, participants needed to be affiliated with one of the two 

participating health insurances. Exclusion criteria comprised current mental or behavioral 

disorders related to psychotropic substances, acute eating disorders, acute bipolar disorder, 

acute schizophrenia, and acute suicidality.  

Individuals in the non-clinical control group were matched with the complete clinical 

sample in terms of age, gender, and educational status and were recruited between November 

2022 and September 2024. Recruitment of non-clinical participants occurred through various 

channels, including flyers, circulars, word of mouth, and social media (Facebook, Instagram), 

as well as within the context of other studies. Inclusion criteria for the control group included 

the absence of the following diagnoses at the time of study participation: bipolar affective 

disorder (incl. currently remitted), current depressive episode, remitted recurrent depressive 
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disorder, dysthymia, agoraphobia, social anxiety disorder, panic disorder, generalized anxiety 

disorder, obsessive-compulsive disorder, posttraumatic stress disorder, somatic symptom 

disorder, eating disorders, nonorganic insomnia, schizophrenia, schizotypal and delusional 

disorders, currently remitted schizophrenia, persistent delusional disorder, or schizoaffective 

disorder, mental and behavioral disorders due to psychotropic substances, or hyperkinetic 

disorder. 

 For both groups, inclusion criteria furthermore required individuals to be between 18 

and 65 years old, fluent in German and not engaged in exercise with at least moderate 

intensity more than once a week for a continuous duration of at least 30 minutes each time, 

over a period of six weeks within the last three months before study diagnosis4. 

 A total of 354 individuals of the clinical group with either a depressive disorder (n = 

223), an anxiety-related disorder (n = 65; agoraphobia [n = 20] and/or panic disorder [n = 22] 

and/or PTSD [n = 28]) or both a depressive disorder and an anxiety related disorder (n = 66; 

agoraphobia [n = 17] and/or panic disorder [n = 24] and/or PTSD [n = 44]), were included in 

this study. A total of 378 individuals were recruited as a non-clinical control group. One 

individual was excluded from the analyses for consistently responding with the most extreme 

value on every item. The non-clinical control group thus comprised n = 377 individuals. The 

demographic and clinical characteristics of the sample are outlined in Tables 2.1 and 2.2. 

 As data from the clinical groups were collected as part of a larger project, and 

consequently, the sample size was determined independently of the current study. 

Nevertheless, we conducted a power analysis (using the software program G*Power) to assess 

whether the sample size was sufficient to detect the expected effects. The power analysis was 

based on a 2x2 ANOVA with an alpha = .008 (Bonferroni corrected for the number of 

subscales, namely 6), assuming a power of 0.80 and a medium effect size of f = .25. Results 

 
4 This was a relevant criterion for the ImPuls-study (Wolf et al., 2024).  
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indicated that a total sample of N = 199 participants, with 50 participants per group 

(depression only, anxiety only, depression and anxiety, and non-clinical controls), was 

required to detect the expected effect size.  

Measures 

Structured Clinical Interview for DSM-5 - Clinician Version (SCID-5-CV)  

The SCID-5-CV (First et al., 2016; German version: Beesdo-Baum et al., 2019) as 

administered to establish diagnoses as inclusion and exclusion criteria. The SCID-5-CV is a 

semi-structured instrument designed to assess disorders according to the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013). 

The SCID-5-CV was extended with additional modules from the SCID-5 Research Version, 

covering somatic symptom and related disorders, specific phobia, sleep disorders, feeding and 

eating disorders, body dysmorphic disorders, gambling disorder, and intermittent explosive 

disorder. The SCID-5-CV demonstrates adequate psychometric properties, with a percentage 

of positive agreement between the interview and clinical diagnoses ranging between 73% and 

97%, diagnostic sensitivity and specificity > .70, and kappa > .70 for most diagnoses (Osório 

et al., 2019). 

Demographic Questionnaire 

 The demographic questionnaire gathered information on general characteristics such 

as age, gender, marital status, and social economic status. Additionally, it included inquiries 

about the use of medication and psychological treatments. Self-reported physical activity in 

minutes/week was assessed using the Physical Activity, Exercise, and Sport Questionnaire 

(BSA questionnaire; Fuchs et al., 2015).  
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Difficulties in Emotion Regulation Scale (DERS) 

 The DERS (Gratz & Roemer, 2004; German version: Ehring et al., 2013) was 

employed to assess self-reported ER difficulties. The 36-item scale yields a total score as well 

as six subscale scores, including: Nonacceptance of Emotions (6 items; e.g., “When I’m upset, 

I become embarrassed for feeling that way.”), Difficulties Engaging in Goal-Directed 

Behavior (5 items; e.g., “When I’m upset, I have difficulty focusing on other things.”), 

Impulse Control Difficulties (6 items; e.g., “I experience my emotions as overwhelming and 

out of control.”), Lack of Emotional Awareness (6 items; e.g., “I am attentive to my feelings.”, 

reverse-scored), Limited Access to Emotion Regulation Strategies (8 items; e.g., “When I’m 

upset, I believe that I will end up feeling very depressed.”), and Lack of Emotional Clarity (5 

items;, e.g., “I have no idea how I am feeling.”). Participants rated each item on a 5-point 

Likert scale ranging from 1 (almost never, 0-10%) to 5 (almost always, 91-100%), with higher 

scores indicating higher ER difficulties. The DERS demonstrates good psychometric 

properties for all subscales with internal consistencies α’s > .80 and test-retest reliability r = 

.57 - .89 (Gratz & Roemer, 2004). In this study, Cronbach’s alpha was .93 for the clinical 

sample, .91 for the non-clinical sample, and .96 for the total sample. 

Perseverative Thinking Questionnaire (PTQ) 

 The PTQ is a 15-item self-report questionnaire assessing transdiagnostic RNT (Ehring 

et al., 2011). Items were rated on a 5-point Likert scale ranging from 0 (never) to 4 (almost 

always), where higher scores indicate a higher frequency of RNT. The PTQ shows good 

internal consistency with α’s > .77 and satisfactory test-retest reliability r = .69 (Ehring et al., 

2011). In this study, Cronbach’s alpha was .94 for the clinical sample, .95 for the non-clinical 

sample, and .98 for the total sample. 

 

 



Study II: Emotion Regulation and Rumination in Depression and Anxiety 

95 

Symptom Questionnaires 

 To assess symptom severities, a comprehensive set of instruments was employed. The 

Brief Symptom Inventory (BSI-18; Derogatis & Fitzpatrick, 2004; German version: Franke, 

2016) was utilized to evaluate global symptom severity, along with the severity of somatic, 

depressive, and anxiety symptoms. Depressive symptoms were specifically assessed using the 

Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001; German version: Löwe et al., 

2004) while the seven-item Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006; 

German version: Löwe at al., 2008) was employed to measure the severity of generalized 

anxiety symptoms. Additionally, symptoms of PTSD were assessed using the PTSD Checklist 

for DSM-5 (PCL-5; Blevins et al., 2015; German version: Krüger-Gottschalk et al., 2017). For 

the global assessment of emotion sensitivity, the Positive and Negative Affect Schedule 

(PANAS; Watson et al., 1988; German version: Breyer & Bluemke, 2016) was administered. 

The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) was used to assess sleep 

quality. Stress was assessed with the Perceived Stress Scale (PSS; Cohen et al., 1983). All 

questionnaires show good internal consistency and sufficient test-retest reliability. In this 

study, Cronbach’s alpha values ranged from .80 to .92 for the clinical sample, from .73 to .87 

for the non-clinical sample, and from .92 to .96 for the total sample. 

Procedure 

 Potential participants for the clinical group initially underwent a telephone screening 

to assess the inclusion criteria of the ImPuls-project. Those who successfully passed the 

screening proceeded to a scheduled appointment where written informed consent was 

obtained. The SCID-5-CV was then administered, either face-to-face or via video 

conferencing, to confirm eligibility. Interviews were conducted by master-level psychologists 

undergoing advanced training in cognitive behavioral therapy. Upon confirmation of 

eligibility, once six individuals from the same site were deemed suitable for participation, 
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they received a link to an online assessment with a more extensive battery of questionnaires as 

part of the overarching study. This set of questionnaires, including those described above, was 

to be completed within a 14-day period. Compensation for study participation in the clinical 

group was contingent on assignment to either treatment as usual (TAU) or the active 

treatment group. However, at the time of collecting baseline data for this study, participants 

had not undergone randomization, and compensation had not yet been determined or 

disbursed. Subsequent to the completion of all assessments in the parent study, the control 

group received compensation amounting € 4505. Individuals expressing interest in joining the 

non-clinical control group initiated their participation by completing a brief online screening, 

where inclusion and exclusion criteria were assessed. This screening also gathered relevant 

information for matching (age, gender, and education). Those meeting the inclusion criteria 

and who were successfully matched with an individual of the clinical group were then 

interviewed using the SCID-5-CV, conducted by graduate students of psychology via a video 

conferencing platform. These assessors underwent thorough training and were supervised by 

the authors. Participants not diagnosed with any mental disorder that would lead to exclusion 

were provided with a link to the same online survey as the clinical sample. Participants in the 

non-clinical control group received a compensation of 8€ per hour or course credit upon 

completion of the assessment.  

 This study was approved by the ethics committee for medical research at the 

University of Tübingen (ID: 888/2020B01), and all procedures performed were in accordance 

with the ethical standards of the committee and with the 1964 Helsinki declaration and its 

later amendments. The study was preregistered with the Open Science Framework 

https://osf.io/e35hg.  

 
5 The assessments conducted in the parent study were intensive and involved multiple phases, including wearing 

accelerometer-based sensors to monitor participants' activity patterns. Additionally, the final assessment took 

place twelve months after the initial one, requiring a considerable commitment of time and effort from the 

participants. 

https://osf.io/e35hg.
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Data Analyses 

 To assess differences in the different ER difficulties we ran a 2x2 MANOVA (as 

preregistered) with depression (presence vs. absence) and anxiety (presence vs. absence) as 

between-person factors on the six subscales of the DERS as the dependent variables. We 

referred to Pillai’s Trace, as the normality and homoscedasticity assumptions appeared to be 

violated (Tabachnick et al., 2013). To address the potential biases, we also conducted a 

complementary semi-parametric repeated measures MANOVA as a robustness. The 

ANOVA-type statistic (ATS) was employed for the semi-parametric MANOVA. If the 

MANOVAs indicated significant effects, we performed subsequent post-hoc tests. For the 

parametric approach, Bonferroni-Holm (BH)-corrected6 ANOVAs were conducted, followed 

by BH-corrected pairwise comparisons to examine specific group comparisons. Additionally, 

as a non-parametric alternative, BH-corrected Scheirer-Ray-Hare-Tests were performed, 

followed by BH-corrected Dunn’s tests. 

Similarly, for the PTQ scores, a 2 (depression: presence vs. absence) x 2 (anxiety: 

presence vs. absence) ANOVA was initially planned. However, due to the normality 

assumption violation, we complemented the planned parametric ANOVA with a non-

parametric Scheirer-Ray-Hare-Test to confirm the results by combining both approaches. 

When significant differences emerged, post-hoc BH-corrected t-tests and BH-corrected 

Dunn’s tests were performed for pairwise comparisons.  

To explore the effect of the number of comorbid diagnoses on DERS subscales, a 

MANOVA with 4 groups (number of diagnoses: no diagnosis, one diagnosis, two diagnoses, 

three or more diagnoses) as a between-person factor and the six subscales of the DERS as 

 
6 In the original preregistration of our study, we planned to use the Bonferroni correction to adjust p-values for 

multiple testing. However, after a thorough review of the literature and methodological considerations, we 

decided to use the Bonferroni-Holm correction instead, to ensure a better balance between controlling Type I 

errors and maintaining statistical power (e.g., VanderWeele & Mathur, 2019). 
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independent variables was conducted. This grouping approach for the number of diagnoses 

was selected based on the precedent set by McEvoy et al. (2013). Additionally, this 

categorization ensures sufficient statistical power by maintaining adequate sample sizes 

within each group for meaningful comparisons. Given the assumption violations of normality 

and homogeneity of variance, a corresponding semi-parametric repeated measures MANOVA 

was also performed. Post-hoc tests included BH-corrected ANOVAs with post-hoc t-tests and 

non-parametric BH-corrected Welch’s ANOVA with Games-Howell post-hoc tests. For the 

PTQ scores, a one-way ANOVA was planned. However, since the normality assumption was 

violated, the Kruskal-Wallis test was used instead with BH-corrected Dunn’s test for post-hoc 

comparison. Comorbid disorders, in this context, referred to all disorders currently present 

and assessed through the SCID interview.   

 Due to the lack of a suitable implementation in R for handling multiple imputed 

datasets in semi-parametric analyses and due to the very small number of missing values, in 

contrast to our preregistration, we opted to use a single dataset, excluding missing values. 

This decision aimed to ensure the robustness of our findings while acknowledging the 

potential limitations it introduces. All statistical analyses were conducted using R (version 

4.4.1; R Core Team, 2024). 

Results 

Participant Characteristics 

The sociodemographic and clinical characteristics of the sample are presented in Tables 2.1 

and 2.2. Detailed results of the post-hoc comparisons and standardized residuals are provided 

in the Supplementary Material (Tables B1 and B2). Significant differences were observed in 

the gender distribution across groups. Specifically, the control group and the depression group 

had a significantly lower proportion of individuals who do not identify as either female or 

male compared to the anxiety group. Additionally, the mixed group had significantly fewer 
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men than the control and depression groups, and more women compared to the depression 

group. Employment status also differed significantly between the control group and the three 

clinical groups. A higher proportion of individuals in the clinical groups were unemployed or 

less frequently employed compared to the control group. Moreover, the mixed group had a 

significantly higher proportion of individuals categorized as “other” in their employment 

status than the control group. In terms of physical activity, the depression group reported 

significantly less activity than both the anxiety group and the control group. As expected, the 

control group differed significantly from all clinical groups across all clinical characteristics. 

The mixed group displayed a significantly higher number of diagnoses compared to both the 

anxiety and depression groups. This group also had significantly more previous outpatient 

treatments, greater global symptom severity (BSI-18), poorer sleep quality (PSQI), higher 

perceived stress (PSS), stronger anxiety symptoms (GAD-7), more severe PTSD symptoms 

(PCL-5), and lower positive affect (PANAS) than the anxiety group. When comparing the 

mixed group to the depression group, the mixed group exhibited significantly poorer sleep 

quality (PSQI), more severe anxiety symptoms (GAD-7), and more pronounced PTSD 

symptoms (PCL-5). The anxiety group, on the other hand, had significantly more previous 

outpatient treatments than the depression group. Lastly, the depression group reported 

significantly higher perceived stress (PSS), more severe depressive symptoms (PHQ-9), and 

greater negative affect (PANAS) compared to the anxiety group. 

Emotion Regulation across Diagnostic Groups 

 The 2x2 MANOVA on the DERS subscales revealed significant main effects of 

depression, Pillai’s Trace = .29, F(6,717) = 48.90, p < .001, and anxiety, Pillai’s Trace = .17, 

F(6,717) = 25.06, p < .001, as well as a significant interaction, Pillai’s trace = .09,  

F(6, 717) = 12.40, p < .001 . The semi-parametric repeated measures MANOVA confirmed 

these findings, MATS = 124.82, df = 6, p < .001, indicating the robustness of the results 
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against assumption violations. Subsequent BH-corrected ANOVAs and non-parametric 

Scheirer-Ray-Hare-Tests indicated significant differences between the groups (Table 3 and 

Table B3).  

Confirming Hypotheses 1a and 2a, the post-hoc BH-corrected pairwise t-tests revealed 

that on all subscales of the DERS the non-clinical control group scored significantly lower 

than the anxiety group (Cohen’s d range: 1.39 to 2.15), the depression group (Cohen’s d 

range: 1.33 to 2.43), and the mixed group (Cohen’s d range: 2.12 to 3.23). The non-parametric 

Dunn’s tests confirmed these results (Table B5 and Table B7). 

Regarding Hypothesis 3, the post-hoc BH-corrected pairwise t-tests showed different 

results between the mixed group and the depression group and anxiety group depending on 

the subscale of the DERS.  

On the subscale nonacceptance of emotional responses, the mixed group showed 

significantly more difficulties than the anxiety group (Cohen’s d = 0.51) and the depression 

group (Cohen’s d = 0.34). With the nonparametric approach, however, only the difference to 

the anxiety group was significant. The exploratory analyses showed no difference between the 

anxiety and the depression groups.  

On the subscale engaging in goal directed behavior, the mixed group showed 

significantly more difficulties than the anxiety group (Cohen’s d = 0.69) and the depression 

group (Cohen’s d = 0.43). With the nonparametric approach, however, only the difference to 

the anxiety group, but not to the depression group was significant. Furthermore, the 

exploratory analyses showed significantly more difficulties in the depression group compared 

to the anxiety group (Cohen’s d = 0.32). However, when the more conservative Dunn's test 

was considered, this difference was no longer significant. 
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On the subscale impulse control difficulties, the mixed group showed significantly 

more difficulties than the anxiety group (Cohen’s d = 0.43) and the depression group (Cohen’s 

d = 0.53). However, both comparisons were no longer significant with the non-parametric 

approach. The exploratory analyses showed no significant difference between the anxiety and 

the depression groups. 

On the subscale lack of emotion awareness difficulties, no significant differences 

between any of the three clinical groups could be found either with the parametric or non-

parametric approach. 

On the subscale limited access to emotion regulation strategies, the mixed group 

showed significantly more difficulties than both the anxiety group (Cohen’s d = 0.68) and the 

depression group (Cohen’s d = 0.32). However, with the nonparametric approach, only the 

comparison between the mixed group and the anxiety group remained significant. 

Furthermore, the exploratory analyses showed significantly more difficulties in the depression 

group compared to the anxiety group (Cohen’s d = 0.38). However, when the more 

conservative Dunn's test was considered, this difference was no longer significant. 

 On the subscale lack of emotional clarity, no significant differences between any of the 

three clinical groups could be found with the parametric or non-parametric approach. 

Repetitive Negative Thinking across Diagnostic Groups 

 The 2x2 ANOVA on the PTQ scores revealed significant main effects of depression, 

F(1,718) = 688.69, p < .001, and anxiety, F(1,718) = 230.54, p < .001, as well as a significant 

interaction. The Scheirer-Ray-Hare-Test confirmed these findings, MATS = 2882.60, df = 18, 

p < .001 (Table 2.3 and Table B3). 

Post-hoc BH-corrected t-tests showed that the anxiety group (Cohen’s d = 1.97), 

depression group (Cohen’s d = 2.22), and mixed group (Cohen’s d = 2.57) all had  
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significantly higher PTQ scores compared to non-clinical controls. Dunn’s tests confirmed 

these results (Table B5 and B7).  

In a comparison between the diagnostic groups, the mixed group showed significantly higher 

values than the anxiety (Cohen’s d = 0.59), or depression group (Cohen’s d = 0.40; see Figure 

2.1). However, these differences were no longer significant when Dunn's test was used.  

Relationship between Number of Comorbidities and Emotion Regulation 

 The MANOVA on the number of comorbid diagnoses and DERS subscales revealed a 

significant main effect, Pillai’s trace = .63, F(18, 2157) = 31.81, p < .001. The semi-

parametric repeated measures MANOVA confirmed these results (Table 2.4 and Table B4). 

BH-corrected follow-up ANOVAs and subsequent post-hoc tests indicated significant 

differences between the group with no diagnosis and the other three groups with one, two and 

three or more diagnoses on all subscales of the DERS, with the group with no diagnoses 

showing less emotional regulation difficulties (Cohen’s d range: 0.79 to 3.16; Table S6). For 

the subscales nonacceptance of emotional responses, lack of emotional awareness and lack of 

emotional clarity no further significant differences between any of the groups with diagnoses 

could be found. For the subscale difficulty engaging in goal-directed behaviour, significant 

differences were found between the group with one diagnosis and the group with three or 

more diagnoses (Cohen’s d = 0.48), as well as between the group with two and the group with 

three or more diagnoses (Cohen’s d = 0.46). For the subscale impulse control difficulties, the 

comparison between only one diagnosis and three or more diagnoses was also significant 

(Cohen’s d = 0.53). For the subscale limited access to emotion regulation strategies, the 

group with one diagnosis and the group with two diagnoses showed significantly fewer 

difficulties than the group with three or more diagnoses (Cohen’s d = 0.34 and 0.39). 

However, the difference between the group with one diagnosis and the group with three or 

more diagnoses was no longer significant when the Games-Howell test was used (Table B8). 
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Relationship between Number of Comorbidities and Repetitive Negative Thinking 

 A one-way ANOVA showed a significant effect of the number of comorbid diagnoses 

on PTQ scores. The Kruskal-Wallis test, as a non-parametric alternative, also indicated 

significant differences (Table 2.4 and Table B4). 

Post-hoc BH-corrected t-tests revealed that only individuals with no diagnosis had a 

significantly lower PTQ score than individuals with one (Cohen’s d = 2.19), two (Cohen’s d = 

2.24) and three or more diagnoses (Cohen’s d = 2.42). No significant differences could be 

found between the groups with at least one diagnosis (see Figure 2.1). The Kruskal-Wallis 

and post-hoc Dunn's tests confirmed these results (Table B6 and B8). 

The detailed results of the additional semi-parametric and non-parametric tests can be 

found in the appendix (Tables B3, B4, B7 and B8). Figure 2.1 provides an overview of the 

comparisons between clinical groups. In all analyses, gender was controlled for by including 

it as a covariate in the statistical models. The inclusion of gender did not alter any of the 

findings: significant differences between groups remained significant, and non-significant 

results remained non-significant. This indicates that the observed effects are robust and not 

influenced by gender differences. 

Discussion 

In this study, we investigated differences in ER difficulties and RNT between non-

clinical individuals and those with diagnosed depression, anxiety disorders, or both. Our goal 

was to determine whether ER difficulties are specific to certain disorders or transdiagnostic 

and whether greater difficulties are associated with a higher number of comorbidities. 

As hypothesized, individuals with only either an anxiety disorder or a depression 

reported significantly greater difficulties in all dimensions of ER compared to non-clinical 
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Figure 2.1 

Comparison of Emotion Regulation Subscales and Repetitive Negative Thinking across 

Diagnostic Groups and Number of Diagnoses 

 

 

 

 

  

 

 

 

 

 

 

 

 

Note. D = Depression; A = Anxiety; D&A = Depression and Anxiety; 1 = one diagnosis; 2 = 

two diagnoses; 3+ = three or more diagnoses; DERS = Difficulties in Emotion Regulation 

Scale; PTQ = Perseverative Thinking Questionnaire 

*p < .05. **p < .01. ***p < .001 
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controls. This finding aligns with previous research indicating that ER difficulties are 

common across various mental health disorders (e.g., Abasi et al., 2013; Becerra et al., 2013; 

Cisler & Olatunji, 2012). These results underscore the transdiagnostic nature of ER 

difficulties, suggesting that these difficulties are not merely artifacts of specific diagnostic 

categories but rather a pervasive feature across different forms of psychopathology. The 

greater difficulties observed in the anxiety group and the depression group compared to non-

clinical controls support the idea that emotional dysregulation may be a core component of 

these disorders. Notably, unlike Shukla and Pandey (2021), who did not find differences 

between the control group and the anxiety group or the mixed group on all DERS scales, our 

findings highlighted more pronounced difficulties. This discrepancy may be due to the 

inclusion of a clinical sample with more severe symptomatology in our study, reinforcing the 

importance of considering clinical severity when examining ER difficulties.  

Our study also highlighted the significance of RNT as a transdiagnostic process: As 

hypothesized, both the anxiety group and the depression group, as well as the mixed group, 

exhibited higher levels of RNT compared to non-clinical controls, which is consistent with 

existing literature (e.g., Ehring & Watkins, 2008; McEvoy et al., 2013). The consistent 

elevation of RNT across all clinical groups suggests that this cognitive process may serve as a 

common pathway linking different mental health conditions. This pattern is particularly 

relevant for clinical interventions, as targeting RNT could potentially mitigate symptoms 

across a range of disorders. 

Regarding our hypotheses that the presence of comorbidities is associated with greater 

ER difficulties and RNT, it is important to note that we conducted both parametric and 

nonparametric analyses to examine the differences between the various groups. In some cases, 

the parametric analyses showed significant effects, whereas the nonparametric tests did not 

corroborate these findings. Since the assumptions for parametric tests were not met, their 
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results should be interpreted with caution. Nonparametric analyses, though more robust 

against assumption violations, have lower statistical power, which may lead to non-significant 

results due to decreased sensitivity. Consequently, the most robust findings are those 

supported by both parametric and non-parametric tests. Results that emerged only from the 

parametric tests and findings from our exploratory analyses should be cautiously interpreted 

and replicated in future studies.  

 When comparing the mixed, anxiety, and depression groups (Hypothesis 3 and 

exploratory analyses), as well as differences based on the number of comorbidities 

(Hypothesis 4), no significant differences were found in terms of lack of emotional awareness 

and clarity. Deficits in emotional awareness (attention to emotional responses) and emotional 

clarity (understanding and identifying emotions) appeared equally in individuals with 

depression, anxiety disorders, and comorbid depression and anxiety disorder. Moreover, these 

difficulties were consistent regardless of the number of comorbid diagnoses. These results 

align with the findings of Shukla and Pandey (2021), who also found no differences between 

the anxiety group and the mixed group on these subscales.  

 The consistency of deficits in emotional awareness and emotional clarity across 

clinical groups and levels of comorbidity suggests that these difficulties are fundamental 

issues across anxiety disorders and depression, not just a consequence of more complex 

diagnostic profiles. Further studies are necessary to elucidate whether those deficits function 

as risk factors, maintaining factors, or consequences of altered emotionality. Some evidence 

pointing towards a risk or maintaining factor exists, particularly in disorders characterized by 

significant emotional changes. For instance, low emotional awareness has been identified as a 

transdiagnostic mechanism in females, contributing to the development of psychopathology 

during the transition to adolescence especially following childhood trauma (Weissman et al., 

2020). Blöte and Westenberg (2019) showed that depressive symptoms and low emotional 
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clarity tend to predict higher scores of each other during adolescence over time, suggesting a 

vicious cycle between a lack of emotional clarity and depression symptoms. Both difficulties 

could also be linked to experiential avoidance, which is associated with increased risk and 

maintenance of depression and anxiety (Akbari et al., 2022; Spinhoven et al., 2016). All three 

constructs share the characteristic of limiting an individual’s engagement with their emotional 

experience (Tull & Roemer, 2007). Low emotional awareness and clarity may lead 

individuals to avoid emotions, hindering effective regulation and promoting maladaptive 

coping strategies that exacerbate emotional dysregulation. This avoidance further reinforces 

maladaptive emotional responses and perpetuates psychopathology. Alternatively, difficulties 

in emotional awareness and clarity might emerge as a result of altered emotionality that 

characterizes anxiety and depression. The persistent intensity or duration of emotional 

experiences in these conditions might disrupt the way emotions are perceived and categorized, 

affecting emotional awareness and clarity. For instance, a general emotional dullness in 

depression and an external focus that shifts attention away from internal states in anxiety 

might exacerbate these difficulties. 

 Regarding the remaining four subscales of the DERS and the effect of RNT (PTQ), the 

results are less clear. Different patterns emerged:  

First, the mixed group showed more difficulties compared to the anxiety group and 

depression group on the nonacceptance of emotional responses subscale and more RNT. This 

could indicate that comorbidity, particularly involving both depression and anxiety, amplifies 

difficulties in accepting emotional responses and contributes to increased RNT. However, 

comparisons based on the number of diagnoses did not reveal a straightforward increase in 

difficulties. One potential explanation is that RNT and difficulties with nonacceptance of 

emotional responses is more closely linked to depression than to anxiety-related disorders. 

Indeed, McEvoy et al. (2013) found that increased RNT with a higher number of diagnoses 
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was only present in individuals with a primary diagnosis of depression, not in those with 

primary diagnosis of an anxiety disorder. Although similar research on nonacceptance of 

emotional responses is lacking, it is plausible that the cognitive and emotional patterns 

associated with depression, such as heightened self-criticism and rumination, might be linked 

to difficulties in accepting emotions. For instance, individuals who struggle to accept their 

emotional responses might perceive these emotions as overwhelming or unjustified, which 

could heighten feelings of inadequacy or hopelessness, both common in depression. 

Moreover, individuals with depression may be more inclined to perceive their emotional 

responses as a sign of personal failure or weakness, which, in turn, could reinforce 

nonacceptance. In contrast, anxiety disorders may be more closely associated with avoidance 

strategies to manage overwhelming emotions, focusing on avoiding situations or feelings that 

trigger their anxiety. Although these avoidance strategies might help reduce immediate 

emotional distress, they may not directly lead to nonacceptance of emotions in the same way 

as depressive rumination and self-criticism. Another explanation may be related to sample 

characteristics in this study. For instance, we found significantly more PTSD symptoms in the 

mixed group compared to the anxiety group or the depression group. Previous research has 

demonstrated that individuals with PTSD exhibit significant difficulties in ER, particularly in 

terms of nonacceptance of emotional responses and RNT (Michael et al., 2007; Tull et al., 

2007; Woodward et al., 2020).   

Second, the mixed group also showed higher scores on the impulse control difficulties 

subscale than either the anxiety or depression group. Moreover, impulse control difficulties 

may contribute to psychopathology as individuals with at least three diagnoses exhibited more 

impulse control difficulties than those with only one diagnosis. This finding could be 

interpreted through the lens of the cumulative burden of mental health disorders (Walker & 

Druss, 2017). Individuals with multiple diagnoses might experience an overload of stressors, 

which exacerbates difficulties in impulse control. The combination of various 
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psychopathological symptoms could lead to a heightened state of emotional dysregulation, 

making it increasingly challenging for individuals to control impulsive behaviors. For 

example, in a person with both anxiety and depression, the co-occurrence of these disorders 

may result in a constant state of heightened arousal (due to anxiety) coupled with a pervasive 

sense of hopelessness (due to depression; Kircanski et al., 2017; Walker & Druss, 2017). This 

emotional turmoil might overwhelm the individual's capacity to regulate impulses effectively. 

However, the fact that no significant difference was found between the group with one and 

the group with two diagnoses also allows the alternative explanation that the increase in 

difficulties is related to the presence of specific diagnoses. The interaction between specific 

disorders within the mixed group could be contributing to the observed difficulties in impulse 

control. For instance, the combination of PTSD and depression may uniquely impair impulse 

control due to the synergistic effects of hyperarousal from PTSD and cognitive impairments 

from depression. As previous research has shown, PTSD is often linked to impulsive 

behaviors (Ouhmad et al., 2023; Weiss et al., 2012). When this is compounded with the 

cognitive rigidity and negative biases commonly associated with depression, the capacity to 

regulate impulses may be further compromised. Lastly, it is important to consider the role of 

coping mechanisms in individuals with multiple diagnoses. Maladaptive coping strategies, 

such as avoidance, are more likely to develop in individuals struggling with multiple mental 

health challenges. These strategies can further impair impulse control by reducing the 

individual's ability to engage in more adaptive forms of ER. Thus, the higher impulse control 

difficulties observed in the mixed group might also reflect the cumulative impact of 

maladaptive coping strategies that have developed in response to managing multiple 

disorders. 

Third, for the difficulty engaging in goal-directed behavior and limited access to 

emotion regulation strategies subscales, the mixed group displayed more difficulties than the 

depression groups, which in turn showed more difficulties than the anxiety group. This could 
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indicate that the diagnosis of depression may be associated with or even lead to an increase in 

difficulties in those domains. Cognitive models of depression (e.g.; Beck, 1976) emphasize 

the role of negative thought patterns and dysfunctional cognitions, which can impair goal-

directed behavior. For example, anhedonia, a core symptom of depression, directly affects 

motivation and the ability to engage in purposeful activities. Additionally, concentration 

problems and rumination, both common in depression, can further hinder goal-directed 

behavior (Joormann & Gotlib, 2010). Similarly, the limited access to emotion regulation 

strategies subscale is likely influenced by the persistent nature of depressive symptoms. 

Depression is characterized by prolonged periods of low mood, during which individuals 

often feel unable to change their emotional state (American Psychiatric Association, 2013). 

This contrasts with conditions like anxiety disorders, where intense emotional states such as 

panic may be transient. The chronic nature of depression may lead to a sense of helplessness, 

where individuals perceive fewer options for regulating their emotions effectively, 

contributing to the higher scores on this subscale. At the same time, these subscales also show 

significant higher levels of difficulties with an increasing number of comorbidities. This may 

be due to the cumulative burden of multiple disorders, such as depression, anxiety, and PTSD, 

which can overwhelm cognitive resources. For example, motivational difficulties and 

concentration problems in depression may be compounded by the worry and hypervigilance 

of anxiety, making it harder to engage in goal-directed behavior. Similarly, the combination 

of chronic depressive symptoms and the emotional reactivity of anxiety or PTSD can limit 

access to effective ER strategies, leading to higher difficulties. However, methodological 

factors related to sample characteristics could also explain the observed pattern. It is possible 

that the depression group includes a higher proportion of individuals with more severe or 

chronic symptoms, which could explain the greater symptom severity on some of the assessed 

clinical scales compared to the anxiety group. Consequently, the results for these ER 

difficulties subscales may reflect a correlation with overall pathology. To address this, future 
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studies should employ more objective measures of ER to minimize potential biases from self-

report data and to ensure that observed differences reflect genuine effects rather than artifacts 

of sample composition. 

Beyond these specific diagnostic explanations, other underlying mechanisms may also 

contribute to the observed differences. For instance, neurobiological factors, such as altered 

brain connectivity, may influence ER (e.g.; Buckholtz & Meyer-Lindenberg, 2012; Etkin & 

Wager, 2007). Psychological factors, such as attentional biases toward negative stimuli and 

reduced cognitive flexibility, could further impair ER (Cisler & Koster, 2010; Joormann & 

Quinn, 2014). Environmental factors, such as chronic stress or trauma exposure, might also 

play a moderating role, leading to greater challenges in ER irrespective of specific diagnoses 

(Cloitre et al., 2009; McLaughlin et al., 2017). Finally, personality traits like high neuroticism 

or low emotional resilience may predispose individuals to greater emotional dysregulation, 

particularly in the presence of comorbid conditions (Kotov et al., 2010; Lahey, 2009). These 

factors could help explain the variability in ER difficulties across different groups. 

 The results of this study contribute significantly to the research on ER difficulties in 

depression and anxiety disorders. They extend previous studies by examining the 

transdiagnostic nature of ER and RNT on symptom subscale level in a clinical sample with 

diagnoses confirmed by the Structured Clinical Interview for DSM-5. However, some 

limitations must be considered when interpreting the results of our study. First, we combined 

several anxiety-related disorders in our anxiety group and mixed group (e.g., agoraphobia 

and/or panic disorder and/or PTSD). Although these disorders share similarities in their 

symptoms, there can be differences in ER difficulties and RNT. For example, McEvoy et al. 

(2013) found significantly more RNT in individuals with generalized anxiety disorder and 

social phobia compared to those with panic disorder. Additionally, the proportion of 

individuals with PTSD is higher in the mixed group than in the anxiety-only group, which 
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may further distort the results. Second, our diagnostic groups were based on the inclusion 

diagnoses of the overarching project, without considering other potential diagnoses. This may 

have diluted our depression and anxiety groups. Since not all diagnoses in the area of anxiety-

related disorders were included, there may also be individuals in our depression group with 

additional comorbid disorders, such as generalized anxiety disorder or social phobia. This 

could explain why we found no difference in anxiety symptoms between the anxiety and 

depression groups and why the differences between the depression group and the mixed 

anxiety and depression group were not as clear as those between the anxiety group and the 

mixed group. Third, due to different sample sizes across groups, our test procedures were less 

robust. Although we used nonparametric analyses to compensate, these sometimes led to 

different results, which could be due to the overly conservative nature of non-parametric 

methods. Future research should aim to address these limitations by considering more specific 

diagnostic categorizations and ensuring balanced sample sizes to enhance the reliability of 

analysis methods, even if some assumptions are violated. 

Conclusion 

Our study highlights the transdiagnostic significance of ER difficulties and RNT 

across depression, anxiety-related disorders, and comorbid conditions. These findings 

contribute to the growing body of evidence indicating that ER difficulties and RNT are 

common across mental disorders (e.g., Cludius et al., 2020; Sloan et al., 2017), underscoring 

their potential as shared therapeutic targets. 

Whereas transdiagnostic mechanisms were most prominent, we also observed 

preliminary evidence of disorder-specific patterns, particularly in depression. Additionally, 

comorbid conditions appeared to exacerbate certain ER difficulties, aligning with prior 

findings that comorbidity is associated with more severe impairment (e.g., Dochnal et al., 

2019; McEvoy et al., 2013; Queen & Ehrenreich-May, 2014). However, these patterns were 
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less consistent and robust than the transdiagnostic evidence. Together with earlier research 

(e.g., Lukas et al., 2018; Shukla & Pandey, 2021), our findings suggest a complex interplay 

between shared and disorder-specific factors in ER. To better understand these relationships, 

larger and more diverse samples – including a wider range of (comorbid) mental disorders – 

are needed. Specifically, future research should aim to clarify how comorbidity is linked to 

the severity and presentation of ER difficulties and whether these differences are specific to 

certain disorders. 

Finally, the unclear causal and temporal relationships between ER difficulties, RNT, 

and psychopathology – whether these factors primarily act as risk factors, maintaining factors, 

or both, potentially forming a vicious cycle that perpetuates symptoms – underscore the need 

for longitudinal studies. This distinction is crucial, as it can not only deepen our 

understanding of ER and RNT, but also inform tailored interventions. For instance, if certain 

ER difficulties are identified as risk factors, early intervention programs could be developed 

to prevent the onset of mental disorders. Conversely, if these difficulties are epiphenomena, 

resulting from the disorders themselves, treatments could focus more on managing these 

symptoms to improve overall functioning. 
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Abstract 

Although several studies have shown that one acute bout of physical exercise can reduce state 

anxiety in healthy samples, studies that examine this effect in subclinical and clinical samples 

are still rare and have found mixed results. In the present study, we investigated the effect of a 

single session of acute exercise on state anxiety in a subclinical sample with moderate to high 

anxiety sensitivity. Potential mediators, including self-efficacy, self-esteem, mindfulness, 

subjective vitality, rumination and emotional competencies were explored. Participants (N = 

88) with moderate to high anxiety sensitivity were assigned randomly to either an active 

group (n = 44) or a control group (n = 44). State anxiety and the mediator variables were 

assessed before and after the intervention. State anxiety was reduced from baseline to post-

intervention, but no difference was found between groups. Exploratory analyses suggested 

that in the active intervention condition, a reduction in state anxiety was partly mediated by an 

increase in positive affect and mediated by an increase in subjective vitality. One acute bout of 

exercise might not be enough to decrease state anxiety in subclinical individuals with 

moderate to high anxiety sensitivity. However, the results of this study suggest that positive 

affect and subjective vitality could be two mechanisms that might explain the beneficial effect 

of exercise on anxiety. This should be further investigated in future studies. 
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The Benefits of Physical Exercise on State Anxiety: Exploring Possible Mechanisms 

Anxiety disorders are one of the most prevalent mental disorders and affect up to 

33.7% of the population across the lifespan (Bandelow & Michaelis, 2015). Research has 

shown a profound individual burden as well as a social and economic burden; anxiety 

disorders were found to be the sixth leading cause of disability in terms of years of life spent 

with a disability (Baxter et al., 2014; World Health Organization, 2017). Severe impairment is 

even found in individuals with subclinical forms of anxiety disorders, namely individuals who 

show anxiety symptoms or elevated scores on symptom scales for anxiety disorders but do not 

necessarily meet criteria for a mental disorder (Mendlowicz & Stein, 2000; Rivas-Vazquez et 

al., 2004). 

Cognitive behavioral therapy and anxiolytic medication are the most common 

treatments for anxiety disorders and have demonstrated efficacy in reducing anxiety. 

However, about 25% of patients drop out of treatment prematurely and about one third are 

classified as non-responders (Taylor et al., 2012). Furthermore, there is a large treatment gap 

with only a minority receiving adequate treatment (Alonso et al., 2018; Wang et al., 2005). 

Treatment barriers can be manifold, ranging, for example, from unwanted side effects of 

medication to issues of stigma and lack of access due to low availability or inadequate 

insurance (Andrade et al., 2014; Goldsmith et al., 2002; Schomerus et al., 2019). Therefore, 

alternative low threshold and cost-effective treatment methods are warranted in order to 

improve accessibility and acceptability.  

One promising approach is the use of physical activity interventions. A growing body 

of research has shown that physical activity has a positive effect on mental health in general 

(Netz et al., 2005; Penedo & Dahn, 2005) and reduces symptoms of specific mental disorders, 

including anxiety disorders (Asmundson et al., 2013; Ströhle, 2009; Wipfli et al., 2008). A 

recent meta-analysis (Ramos-Sanchez et al., 2021) found that physical exercise interventions 
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over the course of several weeks significantly decreases anxiety symptoms in people with 

anxiety disorders. However, intervention programs of several weeks can still be too big a 

hurdle and harbor the risk of drop-outs, in addition to a high organizational effort. 

In order to identify easily accessible and highly cost-effective physical exercise 

interventions for anxiety disorders, it is of particular importance to further investigate whether 

one session of exercise alone can reduce anxiety. In community samples and college student 

samples, interventions with one single acute bout of exercise led to a reduction of state 

anxiety (Ensari et al., 2015). However, in subclinical and clinical samples there are, to the best 

of our knowledge, only four randomized controlled trial, with a control group or within-

subject counterbalancing, that have researched the reductive effect of a single session. They 

have found mixed results:  

Ströhle et al. (2005) found that rates of induced panic attacks were significantly lower 

in an exercise condition than in a quiet rest condition in a healthy sample. In a subsequent 

study, Ströhle et al. (2009) replicated the crossover study design with a sample of 12 patients 

with a diagnosis of moderate panic disorder and compared the effects with a matched healthy 

control group. In both groups, induced panic attacks occurred less often after exercise as 

compared to after rest, and less anxiety and fewer somatic symptoms were reported – but no 

anxiolytic effects were reported without a panic induction. Even though these studies are an 

important first step in testing the effect of a single session of exercise on symptoms of anxiety, 

they should be interpreted with caution due to methodological shortcomings. Both studies are 

limited by a small sample size. Furthermore, when implementing exercise interventions as an 

anxiety treatment, the effect on induced anxiety is secondary. A reduction of naturally 

occurring anxiety symptoms needs to be the primary focus and this was not the case in either 

study.   
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Julian et al. (2012) tested the augmenting effect of exercise for attention training on 

anxiety in undergraduate students with elevated social anxiety. They did not find a significant 

difference between exercise and a rest condition for state anxiety. Again, the scope of 

interpretation is limited since both conditions were combined with either a subsequent 

attention training or a control training.  

Herring et al. (2019) investigated the effect of 30 minutes of running on a treadmill for 

a sample of 35 individuals with subclinical generalized anxiety disorder in a within-subject 

design and found that state anxiety was significantly reduced compared to a counterbalanced 

quiet rest condition. However, sample size was rather small considering the amount of 

assessed outcome variables. In addition, all four studies focused on single forms of anxiety 

disorders. Consequently, the results do not necessarily allow predictions for other forms of 

anxiety. 

The main aim of the present study was to close the outlined research gap and examine 

if a single acute bout of exercise has a reductive effect on state anxiety in a subclinical 

sample. Existing research was extended by addressing the methodological limitations of small 

sample sizes, the combination of exercise with other interventions, induced anxiety 

symptoms, and the focus of the four previous studies on a single form of anxiety. We recruited 

a larger sample compared to previous studies and the number of included participants was 

based on an a priori power analysis. We measured changes in state anxiety based solely on the 

effect of one session of 30 minutes of exercise on a stationary bike. Participants were 

randomly assigned to either the active or a control condition. We expected that participants in 

the exercise condition would show a decrease in state anxiety after exercising compared to 

participants in a control condition who watched nature documentaries for 30 minutes.  

The present study did not focus on one specific anxiety disorder, but we recruited a 

high-risk analogue sample to anxiety disorders in general. Thereby, we expected to gain more 
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reliable indications of the effect of exercise on clinical symptoms in contrast to the effect on 

healthy individuals. To recruit such a subclinical sample with a broad range of anxiety 

symptoms, we focused on anxiety sensitivity. 

Anxiety sensitivity is defined as a fear of anxiety- or arousal-related symptoms; for 

example, the fear that typical anxiety symptoms, like trembling or sweating, could be noticed 

by others or could be a sign of serious illness. Anxiety sensitivity is known to be an important 

risk factor in the development and maintenance of different forms of anxiety disorders, such 

as panic disorder, posttraumatic stress disorder, agoraphobia, and social phobia (Khakpoor et 

al., 2019; Olatunji & Wolitzky-Taylor, 2009; Reiss, 1991). One possible explanation for the 

anxiolytic effect of physical activity is that it leads to a change in anxiety sensitivity (for 

similar discussion see also Anderson & Shivakumar, 2013; Broman-Fulks et al., 2018). 

Physical activity could reduce symptoms of anxiety by serving as a natural form of 

interoceptive exposure. Exercise is thought to induce the typical physical sensations, which 

are feared by individuals with moderate to high anxiety sensitivity (Asmundson et al., 2013; 

Broman-Fulks et al., 2018; Broman-Fulks et al., 2004). This could explain, why individuals 

with high anxiety sensitivity seem to avoid exercising (Moshier et al., 2013).  Several studies 

could show that anxiety sensitivity can be reduced through exercise  (Broman-Fulks et al., 

2004; Broman-Fulks & Storey, 2008; Smits et al., 2008). A reduction could be observed for 

both long-term exercise (Smits et al., 2008) interventions and only single bouts of exercise 

(Broman-Fulks et al., 2015; Broman-Fulks & Storey, 2008; Mason & Asmundson, 2018; Yin 

et al., 2021). 

An additional objective of the present study was to further explore possible mediators, 

which could help to explain the beneficial effect of physical exercise on anxiety. Even though 

researchers already suggested neurobiological and psychological explanations for how 

physical activity may reduce anxiety, the underlying mechanisms are still unclear and have 
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not been sufficiently investigated. Understanding the working mechanisms is crucial in many 

ways; for example, the benefits of physical exercise can be maximized by specifically 

targeting mediator variables and enhancing them; also, this helps optimize an intervention 

through pruning irrelevant or even harmful factors for reducing anxiety (Kazdin, 2007).  

Variables that were already discussed as potential mediators include affect (Puterman 

et al., 2017; Reed & Buck, 2009), self-efficacy (Asmundson et al., 2013; Petruzzello et al., 

1991), self-esteem (Knapen et al., 2005; Sonstroem & Morgan, 1989), mindfulness (Demarzo 

et al., 2014; Goldin et al., 2012), subjective vitality (Strijk et al., 2010), and rumination 

(Bernstein et al., 2019; Bernstein & McNally, 2018; Brand et al., 2018). Other possible 

mechanisms, which have only recently gained attention, can be subsumed under the term 

“emotional competencies”. Even though theoretical models are still lacking, some studies 

show that physical activity might lead to an increase in the ability to regulate emotions 

(Bernstein & McNally, 2017), understand emotions (Bahmani et al., 2019), and recognize 

emotions in others (Aguirre-Loaiza et al., 2019; Brand et al., 2019). There are numerous 

proposed explanations for these relationships, including that exercise enables a more flexible 

and competent coping with emotions through increased self-efficacy or executive control 

(Bernstein & McNally, 2017); that exercise enhances cognitive control, which then helps with 

disengaging from negative affect (Bernstein & McNally, 2017); and that exercise might 

provoke favorable activations pattern in the prefrontal cortex, which lead to more efficient 

cognitive-emotional processes (Aguirre-Loaiza et al., 2019; Bahmani et al., 2019). Definitions 

of all possible mediator variables can be found in Table 3.1. 

Thus, in exploratory analyses we investigated whether positive affect, negative affect, 

mindfulness, self-efficacy, self-esteem, subjective vitality, and rumination and the abilities to 

regulate, understand and recognize emotions would mediate the relationship between exercise 

and state anxiety.
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Method 

Participants 

Participants were recruited via student mailing lists and social networks. The study 

was advertised as investigating emotion regulation and physical exercise. A total of 224 

individuals completed the Anxiety Sensitivity Index 3 (ASI-3; German version: Kemper & 

Finnern, 2007) in an online screening. Of those, 88 participants fulfilled the following 

inclusion criteria and were therefore included in the study: (a) moderate to high anxiety 

sensitivity (i.e., score higher than the cut-off of 17 on the ASI-3; Allan, Raines, et al., 2014), 

(b) being a university student who is (c) fluent in German, (d) at least 18 years of age, (e) not 

pregnant, and (f) not suffering from any physical illness that prohibits engaging in endurance 

sport as measured by the Physical Activity Readiness Questionnaire (PAR-Q; Thomas et al., 

1992). If any physical risks or concerns were reported, participants needed to provide a 

medical certificate prior to participating in this study. Baseline characteristics of the sample 

are presented in Table 2. 

The sample size was determined by a priori power analysis using G*Power (version 

3.1.9.7; Faul et al., 2007). This analysis indicated that N = 80 participants were required to 

detect the expected Time x Group interaction (f = 0.16) under the assumptions of alpha = .05 

and power = .80. This effect size was based on a meta-analysis that estimated the average 

effect of an acute bout of exercise on state anxiety (Ensari et al., 2015). As we expected 10% 

of data loss, we aimed for a total N = 88. 

Intervention 

Active Group 

Participants in the active group completed 30 minutes of acute aerobic exercise on a 

stationary bike (Ultrasport F-Bike, Summary GmbH, Itzehoe, Germany), including a 5-min 
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cool-down at low intensity. Participants wore a heart rate monitor (Sigma Chest belt analog, 

Sigma iD.GO, SIGMA-ELEKTRO GmbH, Neustadt, Germany) around their chests. The heart 

rate was monitored by the experimenter on the linked sport watch to sustain moderate aerobic 

activity, by reaching between 60% and 70% of their estimated maximum heart rate (208 – (0.7 

x Age)). Participants were allowed and encouraged to vary resistance and speed to maintain a 

heart rate within the target range.  

Non-active Control Group 

Participants in the control group watched three different nature documentary film clips about 

the Great Barrier Reef, Yosemite National Park, and animals in autumn for 30 minutes (screen 

size: 24 inches). Two of the three video clips (Meyer, 2002; Neill & Delehanty, 2013) have 

been used in two previous studies (Hummel et al., 2022). Similar to the current study, those 

videos served as a control condition for an emotion-eliciting experimental condition. These 

two video clips were complemented with another video clip (Scheurich, 2017) to complete the 

required time of 30 minutes. 

Measures 

Online Survey – Trait Measures 

Anxiety Sensitivity Index 3 (ASI-3). Anxiety sensitivity was assessed by the German 

version of the ASI-3 (Kemper & Finnern, 2007). The ASI-3 is an 18-item self-report 

questionnaire. There are three subscales – cognitive concerns, physical concerns and social 

concerns – each composed of six items. Participants are asked to rate each of the 18 items on 

a 5-point Likert scale ranging from 0 (agree very little) to 4 (agree very much). A total sum-

score was calculated with higher scores indicating higher anxiety sensitivity. The ASI-3 shows 

good internal consistency and reliability, as well as satisfactory construct validity (Kemper et 
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al., 2012; Kemper et al., 2009). Internal consistency in this study was acceptable (Cronbach’s 

α = .72). 

Physical Activity Readiness Questionnaire (PAR-Q). The PAR-Q (Thomas et al., 

1992), a standard pre-exercise questionnaire, was used to screen for somatic contradictions for 

exercise. Seven items ask about any history of heart problems, chest pain, difficulties with 

breathing, dizziness or unconsciousness, bone or joint problems, high blood pressure, and 

other contradictions for engaging in physical activity. 

 Movement and Sport Activity Questionnaire (BSA-F; German title: Bewegungs- 

und Sportaktivität Fragebogen). To assess participants’ usual amount of habitual exercise 

and sport activities, a shortened version of the BSA-F (Fuchs et al., 2015) was used. 

Participants were asked to report how many minutes per week they had engaged in everyday 

physical activities and exercise on average during the last month. Based on this information a 

total activity index in minutes per week was calculated (Fuchs et al., 2015). Due to a 

programming failure, participants were able to indicate a range of hours (or even include text) 

on the BSA-F. Thus, the responses were inconsistent and were corrected to the most plausible 

scores previous to analyses. For responses that included a range of no more than 45 minutes, a 

mean score was calculated (five cases). The response “almost every day in the last four 

weeks” was coded as six times per week with a total of 24 days (two cases), and “every day in 

the last month” was coded as 28 days (six cases). In some cases, no score seemed plausible, 

and those cases were coded as missing, namely one answer that included a range of 580 active 

minutes, one answer that indicated 900 minutes of gardening per day, and one answer with a 

random word, which could not be explained from the context. 

 Inventory of Depressive Symptomatology: Self-Report (IDS-SR). The IDS-SR 

(Rush et al., 2000; German translation by: Drieling et al., 2007) is a 30-item self-report 

questionnaire assessing depressive symptoms within the last 7 days. Each item is scored on a 
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scale from 0–3, with higher scores representing greater symptom severity. The German 

version of the IDS-SR has acceptable psychometric properties (Drieling et al., 2007). Internal 

consistency in this study was good (Cronbach’s α = .88). 

 Generalized Anxiety Disorder-7 (GAD-7). The seven items of the GAD-7 (Spitzer et 

al., 2006; German version: Löwe et al., 2008) were used to assess symptoms of generalized 

anxiety disorder. Participants were asked to rate how often they had experienced these 

symptoms within the last two weeks on a scale from 0–3, with higher scores indicating more 

severe anxiety. The GAD-7 shows good internal consistency and reliability (Löwe et al., 

2008). Internal consistency in this study was good (Cronbach’s α = .85). 

Perseverative Thinking Questionnaire (PTQ). Trait repetitive negative thinking was 

assessed using the 15 self-report items of the PTQ (Ehring et al., 2011). Items were rated on a 

5-point Likert scale ranging from 0 (never) to 4 (almost always), with higher scores indicating 

more repetitive negative thinking. The PTQ shows good internal consistency and satisfactory 

test-retest reliability (Ehring et al., 2011). Internal consistency in this study was excellent 

(Cronbach’s α = .93). 

Lab Visit – State Measures 

 The state scale of the State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983; 

German version: Laux et al., 1981) represented the primary outcome measure. The scale 

contains 20 self-report items with a total score ranging from 0 to 60. Higher scores indicate 

more intense anxiety. The STAI-S shows good psychometric qualities with an internal 

consistency of Cronbach’s alpha of α = 0.90 (Laux et al., 1981). Internal consistency in this 

study was excellent pre-intervention (Cronbach’s α = .94) and post-intervention (Cronbach’s α 

= .92). 
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 Measures to explore possible mediators were the Positive and Negative Affect Scale 

(PANAS; Watson et al., 1988; German version: Krohne et al., 1996), the General Self-

Efficacy Scale (GSES; Jerusalem & Schwarzer, 1999), the State Self Esteem Scale (SSES; 

Rudolph et al., 2020), the State Mindfulness Scale (SMS; Tanay & Bernstein, 2013; German, 

version: Botrel, 2018), the Subjective Vitality Scale (SVS; Ryan & Frederick, 1997; German 

version: Bertrams et al., 2020, Goldbeck et al., 2019), four items to assess State Repetitive 

Negative Thinking (proposed by Rosenkranz et al., 2020), the State Difficulties in Emotion 

Regulation Scale (S-DERS; Lavender et al., 2017), the Short version of the Geneva Emotion 

Recognition Test (GERT-S; Schlegel & Scherer, 2016), the Situational Test of Emotional 

(STEU; MacCann & Roberts, 2008), and the Situational Test of Emotional Management 

(STEM; MacCann & Roberts, 2008). 

Procedure 

This randomized-controlled experimental study followed a 2x2 mixed factorial design, 

with Time (pre-intervention vs. post-intervention) and Group (active vs. control). Participants 

were randomly allocated to either the active or the control condition according to the 

randomization sequence that had been generated by http://random.org prior to the data 

collection. Neither the participants, nor the experimenters or the statistical analysts were 

blinded to group allocations. The study protocol was approved by the Ethics Committee of the 

Department of Psychology at LMU Munich (33_Herzog_b). The study was preregistered with 

the Open Science Framework (https://osf.io/ytkwd). 

Each participant completed an online session and a lab session. A web-link in the 

recruitment material directed interested participants to an online screening consisting of the 

ASI-3. In the online survey, participants filled in questionnaires regarding demographic 

variables, physical activity (BSA-F, PAR-Q), depression (IDS-SR), generalized anxiety 

(GAD-7), and preservative thinking (PTQ). If no exclusion criterion was met, participants 

https://osf.io/ytkwd
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were invited to the lab within the next seven days. Participants who were not able to attend a 

lab session within this time frame (n = 32) completed the time-sensitive questionnaires on 

psychopathology (IDS-SR, GAD-7, PTQ) again at the beginning of the lab session.  

In the lab, participants first completed questionnaires on state anxiety (STAI-S), affect 

(PANAS), emotion regulation (S-DERS), state mindfulness (SMS), self-efficacy expectation 

(GSES), state self-esteem (SSES), subjective vitality (SVS), and state repetitive negative 

thinking, as well as tasks on emotion recognition (GERT-S), emotional understanding 

(STEU), and emotion management (STEM). Participants were then randomly assigned to 

either the active group or the control group and pursued the intervention for 30 minutes. 

Afterwards, all participants completed the self-report questionnaires and tasks again. The 

order of the questionnaires was identical pre- and post-exercise. 

Participants received course credit or €8 per hour for their participation in this study. 

All participants gave informed consent before the online survey and written informed consent 

before the lab session. 

Data Analyses 

Main Analysis. We used multilevel modeling (MLM) to test the effect of the 

intervention on state anxiety. The model had a two-level structure: the within-person (i.e., 

state anxiety, Time) level and the between-person level (i.e., Group). State anxiety was 

predicted by Time (0 = pre-intervention, 1 = post-intervention time points), Group (0 = 

control, 1= active), and their interaction. Random effects were assumed for the intercept and 

slope of Time, which allowed the intervention effect to vary across participants. The model 

was estimated using the R nlme package (Pinheiro et al., 2021) with the maximum likelihood 

estimation.   
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 Mediation Analyses. Structural equation modeling was used to explore the mediators 

that explain the effect of the intervention on state anxiety. For each candidate mediator, we 

estimated a path model where state anxiety at the post-intervention time point was predicted 

by Group (“c” path) and the mediator (“b” path) after controlling for the pre-intervention 

levels of state anxiety (Figure 3.1). Note that we also controlled for the pre-intervention levels 

of a mediator to estimate the “a” path (i.e., the effect of Group on a mediator).  

 

Figure 3.1 

Proposed Structural Equation Modelling Model for Possible Mediator Variables 

 

 

The following 11 variables were submitted to these path analyses: positive affect 

(PANAS-PA), negative affect (PANAS-NA), self-reported emotion regulation (S-DERS) and 

emotion management (STEM), state mindfulness (SMS), self-efficacy expectation (GSES), 

state self-esteem (SSES), subjective vitality (SVS), state repetitive negative thinking, emotion 

recognition (GERT-S), and emotional understanding (STEU). For the models with the STEU 

and STEM, we additionally controlled for the differences due to the parallel versions of the 

tests. Each model was first evaluated for the model-fit indices – we regarded a model to have 
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a good fit with a Comparative-Fit Index (CFI) ≥ .95, Root Mean Square Error of 

Approximation (RMSEA)≤.06, and Standardized Mean Square Error of Approximation 

(SRMR) ≤ .08 (Hu & Bentler, 1999). If a model showed a good fit, we interpreted the 

individual path coefficients to conclude the mediation effects. Indirect effects were computed 

and defined as the product of coefficients. These mediation analyses were performed using R 

lavaan package (Rosseel, 2012) with the maximum likelihood estimation.  

All statistical analyses were performed using R, version 4.0.3 (R Core Team, 2020).   

Results 

 An anonymized version of the data reported in this study is openly accessible in the 

associated repository – OSF: 4zscu. 

Baseline characteristics of the sample are presented in Table 2. At baseline, the active and 

control groups did not differ significantly on either demographic data or psychopathological 

data except for positive affect (PANAS-PA), with the active group reporting significantly 

more positive affect than the control group.  

 Mean baseline ASI-3 scores were above the cut-off for high anxiety sensitivity (ASI-3 

≥ 23; Allan, Raines, et al., 2014) and a total of 69 participants (78%) scored above this cut-off 

for high anxiety sensitivity. Mean GAD-7 scores implied mild anxiety and 51 participants 

(58%) reported at least mild anxiety (GAD-7 ≥ 5). Mean IDS-SR scores indicated mild 

depressive symptoms and 36 participants (41%) reported at least mild depressive symptoms. 

Prior to running the main analyses, we tested whether the two parallel versions of the 

STEU had comparable means at baseline assessment. An independent-sample t-test indicated 

the two created versions of the STEU, STEU-A (M = 12.09, SD = 2.44) and STEU-B (M = 

13.41, SD = 2.30) differed significantly at baseline, t(86) = -2.61, p = .01. Within the two 

groups, a significant difference between the two versions, STEU-A (active group: M = 12.62,  
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SD = 2.67; control group: M = 11.61, SD = 2.15) and STEU-B (active group: M = 12.91, SD = 

2.07; control group: M = 13.95, SD = 2.46) could only be found for the control group, t(40) = 

3.35; p < .01, and not for the active group, t(38) = 0.41; p = .69.  

The two created versions of the STEM, STEM-A (M = 11.67, SD = 1.28) and STEM-B 

(M = 10.84, SD = 1.51) differed significantly at baseline, t(84) = 2.81, p < .01. Within the two 

groups, a significant difference between the two versions, STEM-A (active group: M = 11.78, 

SD = 1.23; control group: M = 11.58, SD = 1.33) and STEM-B (active group: M = 11.03, SD 

= 1.62; control group: M = 10.62, SD = 1.39) could only be found for the control group, t(41) 

= 2.32; p = .02, and not for the active group, t(41) = 1.74; p = .09.  

However, we controlled for differences between the two versions of both STEU and 

STEM in our analyses. 

Effect of intervention on state anxiety 

We estimated a multilevel model where state anxiety was predicted by Time, Group, 

and their interaction. The results showed a significant main effect of Time, B = -4.43, SE = 

1.03, t = -4.30, p < .001, but a non-significant interaction effect, B = .84, SE = 1.46, t = 0.58, p 

= .57. Both groups showed significant decreases in state anxiety and the extent of the change 

did not differ between the two groups (post-intervention state anxiety score active group: M = 

31.57, SD = 7.10; post-intervention state anxiety score control group: M = 35.00, SD = 10.11).  

Mediation Analyses 

We tested the mediation effects using the path analyses; state anxiety at the post-

intervention assessment was predicted by Group and a mediator after controlling for the pre-

intervention state anxiety. Most of the estimated models showed acceptable or good model fit 

(Table 3). The models with self-efficacy expectation (GSES) and emotion regulation ability 

(STEM) as mediator variables were exceptions, yielding a poor model fit, and thus, individual 
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Table 3.3 

Fit Indices Mediation Models 

Mediator variable χ2 CFI SRMR RMSEA 

Positive Affect (PANAS-PA) 3.51 0.99 .04 .09 

Negative Affect (PANAS-NA) 2.62 1.00 .01 .06 

Self-Efficacy (GSES) 9.49* 0.97 .02 .21 

State Self-Esteem (SSES) 4.89 0.99 .02 .13 

State Mindfulness (SMS) 2.30 1.00 .04 .04 

Subjective Vitality (SVS) 0.45 1.00 .01 .00 

State Rumination 5.15 0.98 .04 .13 

State Emotion Regulation (S-DERS) 4.68 0.99 .02 .12 

Emotion Recognition (GERT-S) 3.03 0.99 .03 .08 

Emotional Understanding (STEU) 2.85 1.00 .04 .00 

Emotion Management (STEM) 8.54* 0.95 .07 .15 

Note. df = 2 for all variables; PANAS-PA = Positive and Negative Affect Scale – Positive 

Affect; PANAS-NA = Positive and Negative Affect Scale – Negative Affect; S-DERS = State 

Difficulties in Emotion Regulation Scale; SMS = State Mindfulness Scale; GSES = General 

Self-Efficacy Scale; SSES = State Self-Esteem Scale; SVS = Subjective Vitality Scale; state 

RNT = State Repetitive Negative Thinking; GERT-S = Short version of the Geneva Emotion 

Recognition Test; STEU = Situational Test of Emotional Understanding; STEM = Situational 

Test of Emotional Management 

* p < .05
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path coefficients were not interpreted for these two models. Models with positive affect 

(PANAS-PA) and emotion recognition (GERT-S) were interpreted for each path coefficient: 

RMSEA did not reach the threshold of ≤ .06 but the other indices indicated a good fit. 

Among the good-fit models, significant indirect effects were found for positive affect 

(PANAS-PA) and subjective vitality (SVS) (Figures 3.2 and 3.3): 

Results indicated that group was indirectly related to state anxiety post induction as 

the dependent variable (STAI-S), mediated by positive affect (B = -2.65, z = -3,76, p < .001). 

Participants in the active group reported higher positive affect scores after the intervention. 

Higher positive affect, in turn, negatively affected state anxiety at post-intervention level. The 

results also suggest that after accounting for the mediating role of positive affect, participants 

in the active group reported higher state anxiety after the intervention than the control group 

(B = 2.34, z = 1.98, p =.048). 

 

Figure 3.2 

SEM Model with Positive Affect as Mediating Variable 

 

Note. Positive affect as measured with PANAS-PA. State Anxiety as measured with STAI-S. 

* p < .05, * *p < .01 
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We identified a significant indirect effect of group on state anxiety, mediated by 

subjective vitality, specified at post-intervention time point (B = -2.16, z = -3.38, p = .001). 

Participants in the active group reported higher subjective vitality scores after the 

intervention. Higher subjective vitality scores negatively affected state anxiety, both at post-

intervention level. The direct effect of group on post-intervention state anxiety in the 

subjective vitality model was not significant (B = 1.68, z = 1.41, p = .16).  

As we controlled for the baseline level of state anxiety and positive affect or subjective 

vitality in our models, the results suggest that a reduction in state anxiety is mediated by the 

increase in positive affect or subjective vitality, induced by the intervention. 

No sufficient model fit or significant indirect effect could be found for any of the other 

variables. These models are, therefore, not described further. 

 

Figure 3.3 

SEM Model with Subjective Vitality as Mediating Variable 

 

Note. Subjective vitality as measured with SVS. State Anxiety as measured with STAI-S. 

* *p < .01 
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Discussion 

Previous studies have shown that a single exercise session can have an anxiolytic 

effect in healthy samples. However, it was still unclear if this effect also applies to individuals 

with anxiety symptoms. The aim of the present study was to investigate whether one acute 

bout of exercise is sufficient to reduce state anxiety in a subclinical sample. We hypothesized 

that state anxiety would significantly decrease in participants in the active group, who cycled 

for 30 minutes, compared to participants in the control group, who watched nature 

documentaries for the same period of time. In contrast to our hypothesis, we found a decrease 

in state anxiety over time in both groups, but no significant difference between groups. 

Furthermore, we explored the role of potential mediator variables to be able to better explain 

the effect of physical exercise on anxiety. Those additional analyses suggested that a reduction 

in state anxiety was partly mediated by an increase in positive affect, working as a suppressor 

variable, and completely meditated by an increase in subjective vitality after our experimental 

manipulation. 

Several reasons may explain the absence of a significant difference in a change in state 

anxiety between the two groups. First, it could be related to differences between healthy and 

(sub-)clinical samples. Our results contradict our assumptions and are surprising, considering 

that previous studies could reliably show that one bout of exercise is sufficient to effect a 

significant reduction in state anxiety in healthy samples compared to a control condition (e.g., 

Ensari et al., 2015). Furthermore, previous studies have shown that individuals with a higher 

anxiety level at baseline benefitted more from a bout of exercise, namely showed a greater 

reduction in state anxiety than individuals with lower baseline anxiety (Guszkowska, 2009; 

Hale & Raglin, 2002; Lucibello et al., 2019). Therefore, we expected to find similar, or even 

stronger, effects for our subclinical sample. On the other hand, as mentioned in the 

introduction, there are already other studies that also failed to find effects in subclinical 
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samples. Perhaps for subclinical individuals, a single unit of exercise is insufficient to produce 

a reduction in state anxiety that exceeds the effect in the control condition.  

Second, our aim in this study was to investigate the effect of exercise on a broad range 

of anxiety symptoms. Therefore, the measures used in this study, ASI-3 and STAI-S, represent 

quite global measures of anxiety, which are not specific for certain kinds of anxiety disorders. 

This could explain why we did not find any specific effects for the active group. Effects could 

differ significantly between anxiety disorders, which makes it necessary to consider them 

individually and measure changes using specific symptom questionnaires. With regard to the 

studies that already described the effect of a single bout of exercise on state anxiety in (sub-

)clinical samples, it is striking that only anxiety associated with panic symptoms or 

generalized anxiety disorder decreased significantly (Julian et al., 2012; Ströhle et al., 2005; 

Ströhle et al., 2009). No changes could be observed for either symptoms independent of a 

panic induction (Ströhle et al., 2009) or for symptoms of social anxiety (Julian et al., 2012). 

This suggests that the effect of exercise, and perhaps its underlying mechanism, could vary 

for different kinds of anxiety disorders. Specifically, for panic disorder patients, exercise 

could in fact serve as a form of exposure and consequently lead to a faster and more 

immediate anxiolytic effect – whereas changes for other forms of anxiety disorders could 

occur via less physiological pathways, which may be subtler or have a longer development 

period, so that only one exercise session is not sufficient for a measurable effect. Attention 

should also be paid to the fact that more recently the constructs of affect, mood and emotion 

are more clearly differentiated conceptually and empirically (Ekkekakis, 2013). As emotions 

are assumed to last for a short period of time and are reaction to internal or external events, 

we expect that an acute intervention, as carried out in this study, tests an effect on emotion. 

Longer intervention studies, might rather influence mood or affect, which may explain 

differences between results from acute and long interventions. The number of studies 

investigating the effect of exercise on different forms of anxiety disorders, even for longer 
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interventions, is still very limited (Asmundson et al., 2013; Herring et al., 2014). Well-

designed randomized controlled trials are especially lacking for anxiety disorders including 

social anxiety disorder, specific phobias, and PTSD. These diagnoses are still 

underrepresented compared to studies looking at panic and generalized anxiety disorder 

(Herring et al., 2014).   

A third reason for the lack of differences between the two groups could be related to 

anxiety reduction in the control condition. Because there is a significant reduction of state 

anxiety over time in both groups, one could argue that one session of exercise actually has a 

significant effect but watching nature documentaries has the same anxiolytic effect. Previous 

studies suggest that spending time in nature has anxiolytic benefits (e.g., Bowler, 2010; 

Martyn & Brymer, 2016) and it could be shown that being surrounded by nature can, for 

example, also augment the positive effect of physical activity on state anxiety (Bowler, 2010; 

Mackay & Neill, 2010). Nguyen and Brymer (2018) investigated whether nature-based guided 

imagery could also achieve anxiolytic benefits and found that it did indeed lead to a reduction 

in state anxiety. Our control group watched documentaries for the same duration of time as 

the active group performed the instructed exercise. This control was used because we aimed 

to keep participants attending on a task without being physically active. Previous studies 

typically used quiet resting as a control procedure, which cannot, however, prevent mind 

wondering (including worry and rumination) or even falling asleep. At the same time, we 

wanted to avoid a too strong control that may influence the above-discussed mechanisms 

potentially at work in an exercise intervention. A downside of this passive control is that we 

could not control for the variation in the level of sympathetic activation between the two 

groups; also, performance pressure and social observation may have been prominent only in 

the active group. The nature of this control may explain the reason why, in contrast to other 

studies, the control group showed a significant reduction in state anxiety (e.g., due to the 

relaxing effect), and thus, no difference between the two groups was detected. Therefore, it 
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would be necessary to compare the effects of exercising and watching nature documentaries 

to a third control group to decide whether the decline in state anxiety was based on a natural 

course due to the experimental design of the study, or if it was due to the intervention in both 

active and control groups. If it is the latter, long-term studies should to compare both effects 

not just for a single session, but rather for longer intervention periods.  

One last reason is that it appears more likely that participants, especially participants 

with moderate to high anxiety, may be more nervous and anxious when first appearing at  a 

lab appointment compared to being in the lab an hour into the experiment. Consequently, the 

observed reduction of anxiety in both groups might just reflect the natural decline of anxiety 

throughout the course of the experiment. 

Even though the groups did not differ regarding their reduction in anxiety, the results 

of our exploratory analyses imply that there may be a difference between the effect in the two 

groups when considering third, mediating variables. Our results suggest that experiencing 

positive affect seems to reduce state anxiety. And, at the same time, exercising seems to 

increase positive affect more than watching nature documentaries. It is important to mention, 

however, that the causality of the relationship between positive affect and state anxiety still 

needs to be resolved as the two variables were measured at the same time. It would also be 

plausible that a reduction in state anxiety effectuates positive affect. Nonetheless, that positive 

affect plays a role in the relationship between and exercise and mental health, including 

anxiety, is in line with previous research (Asmundson et al., 2013; Puterman et al., 2017; 

Reed & Buck, 2009; Reed & Ones, 2006). Many studies have demonstrated that exercising 

can lead to an increase in positive affect (Reed & Buck, 2009; Reed & Ones, 2006). This is 

found more consistently than a decrease in negative affect (Mata et al., 2012; McIntyre et al., 

1990; Wichers et al., 2012). It could also be shown that greater state anxiety is correlated with 

lower positive affect (Ladd & Gabrieli, 2015) and that enhancing positive affect can lead to a 
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reduction of anxiety symptoms (Taylor et al., 2017). An elevation in positive affect was also 

found in studies with longer exercise intervention programs (Craft & Landers, 1998; Reed & 

Buck, 2009). Most of these studies, however, focused either on healthy or clinical samples 

with symptoms of depression. Future research on anxiety should add another measurement 

point to clarify the causality of this relationship.  

Our exploratory mediation analyses also showed that participants who experienced 

higher subjective vitality due to exercising reported less state anxiety. Subjective vitality, 

which is described as experiencing energy and aliveness (Ryan & Frederick, 1997), was found 

to be negatively related to anxiety (Goldbeck et al., 2019) and positively related to 

psychological well-being (Ryan & Frederick, 1997). A notable number of studies has also 

indicated that physical activity leads to an enhancement of subjective vitality (Ju, 2017; 

Molina-García et al., 2011; Olsson et al., 2014; Strijk et al., 2010). Furthermore, Rodrigues et 

al. (2021) showed that, in a group of healthy regular exercisers, the frequency of exercising is 

significantly related to subjective vitality and that this relation may be mediated by positive 

affect. Future studies should therefore try to establish a model that takes both positive affect 

and subjective vitality into account and also considers a serial mediation by positive affect 

and subjective vitality. When treating anxiety symptoms using physical exercise, it may be 

helpful to consider work-out routines that increase positive affect and subjective vitality in 

particular. Those workout routines could be tailored to each individuals’ fitness level, 

expectations, and preferences. Even if the effects on anxiety levels are only short-lived, they 

could enhance the patient’s motivation to stick to a longer exercise program by drawing their 

attention to the already experienced positive changes. 

Other variables we examined – including variables that are frequently presented in the 

literature – did not reach any significant effects. However, it is possible that one exercise 

session is not sufficient to activate changes in those variables, particularly in a subclinical 
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sample. Petruzzello et al. (1991), for instance, suggested that through training, one’s fitness 

increases while unpleasant feelings of fatigue and pain decrease, which results in an increased 

feeling of self-efficacy and, subsequently, in decreased anxiety. Such effects are probably not 

achieved after only one bout of exercise. Furthermore, there is evidence that the type and 

intensity of exercise determines whether changes in self-efficacy might occur (Bodin & 

Martinsen, 2004; Katula et al., 1999). Similarly, regarding self-esteem, Spence et al. (2005) 

identified two significant moderators for the effect of exercise on self-esteem: the type of 

exercise program and the degree of observed changes in physical fitness. This reiterates the 

possibility that a different kind of exercise and a longer duration of the intervention could 

make a difference and could provoke changes in other variables, which could possibly serve 

as mediators for the anxiolytic effect of exercise. 

Some limitations need to be considered when interpreting our findings. First, even 

though we did not specifically recruit individuals who regularly exercised, it is likely that 

individuals who were not reluctant to exercise were those who primarily took part in our 

study. Indeed, with an average of almost 600 minutes of habitual exercise per week, our 

sample’s level of physical activity appears to be above average. Based on several theories that 

were used to explain the effect between exercise and affect (e.g., the opponent-process theory 

(Markowitz & Arent, 2010; Petruzzello et al., 1991) and the dual-mode model (Ekkekakis, 

2001; Markowitz & Arent, 2010)), the attitude towards exercise plays a crucial role with 

regard to the beneficial effect. On the other hand, previous studies provide some indications 

that the positive effects of exercise might be greater for regular exercisers as compared to 

non-active individuals (Chen et al., 2019; Hallgren et al., 2010; Hoffman & Hoffman, 2008). 

Still, it remains unclear whether the results can be transferred to participants with a negative 

attitude towards physical activity.  
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Second, with regard to our exploratory mediator analyses, it should be noted that there 

was only one measurement time point after our intervention for both the possible mediator 

variables and state anxiety. Therefore, no causality conclusions can be drawn.  

Third, it can be argued that the constructs included in our exploratory mediator 

analyses differ in regard to their stability over time. One session of exercise might be enough 

to provoke changes in some of the investigated constructs, but might not be sufficient to cause 

an increase in others. This should be considered when interpreting the results of this study. 

Therefore, before the constructs, we could not find a mediating effect for in this study, are 

discarded as mediators, they should also be investigated in long-term exercise intervention 

studies. 

Fourth, we did not control for the amount of time between post exercise and the 

assessment of state anxiety. There are indications that a reduction of state anxiety might not be 

observed when assessed less than five (Cox et al., 2004; O’Connor, 2005) or even ten minutes 

(Lucibello et al., 2019) post exercise. Considering the five-minute cool-down phase and 

organizational time requirements (e.g., going to another room, setting up the computer, etc.), 

it is unlikely, that we went below this time limit. In addition, we did not control which 

activities were carried out before the post assessment (e.g., towel off, going to the bathroom, 

drinking water), which is likely to have led to differences between the groups. Future studies 

should provide a fixed time interval between exercise and post-exercise assessment. 

Furthermore, they could possibly standardize the activities in this time. It could also be 

beneficial to assess state anxiety not only once, but at multiple follow-ups after the 

intervention. 

Fifth, the data analysts, who conducted the statistical analysis of this study, were not 

blinded to group allocations. Future studies should consider strategies for achieving blinding 
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among data analysts to clearly ensure that no biases in semi-subjective decisions, for example 

about handling outliers or missing data, distort the results. 

To the best of our knowledge, this was the first study to investigate the effect of just 

one session of acute exercise on naturally occurring state anxiety in a randomized controlled 

experimental study. Our results suggest that for people who experience moderate to high 

anxiety, one single session of exercise is not enough to achieve a reduction in anxiety that is 

significantly larger than compared to a reduction achieved via other (possibly calming) 

activities. This is in contrast to the results of previous studies that examined healthy samples, 

and demonstrates the need for future studies focusing on subclinical and clinical samples. 

Additionally, future studies should consider using longer exercise interventions, a different or 

third control group, and differentiating between different forms of anxiety disorders. 

Including variations in exercise intensity could also provide further interesting information to 

better define the effect of exercise (see also Mason & Asmundson, 2018; Bourbeau et al., 

2020). The results of this study suggest that positive affect and subjective vitality are two 

mechanisms that might explain the beneficial effect of exercise on anxiety. Future studies 

should further investigate those mechanisms to be able to determine the ideal composition of 

an exercise intervention with the aim of reducing anxiety symptoms. 
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The overarching aim of this dissertation was to advance the understanding of EI, ER, 

and RNT in the context of psychopathology. Specifically, this work explored the relevance of 

these constructs as disorder-specific or transdiagnostic processes, as well as their potential as 

mechanisms underlying intervention effects. By examining distinct subdimensions of EI and 

ER, alongside overall levels of RNT and their contributions to shared and disorder-specific 

mechanisms, this dissertation sought to address gaps in the literature in understanding how 

these emotion-related constructs contribute to mental health outcomes (Baudry et al., 2018; 

Hughes & Evans, 2018; Shukla & Pandey, 2021).  

This dissertation builds on the IMAID (Hughes & Evans, 2018) to situate these 

constructs within a cohesive theoretical framwork. By examining EI, ER, and RNT as distinct 

yet interconnected facets of emotional and cognitive functioning, this work contributes to a 

more nuanced understanding of their individual relevance in psychopathology. The findings 

aim to inform both theoretical considerations and practical applications, paving the way for 

more effective diagnostic and therapeutic strategies tailored to the complexities of emotion-

related processes in mental health. 

Summary of Key Findings 

 Study I investigated trait EI and its subdimensions – Well-being, Self-control, 

Emotionality, and Sociability – as measured with the TEIQue-SF (Petrides, 2009), in 

individuals with depression, anxiety-related disorders, and insomnia compared to non-clinical 

controls. The results demonstrated significant differences in global trait EI and all 

subdimensions between clinical and non-clinical groups, with individuals in the clinical 

groups consistently exhibiting lower levels of trait EI. Importantly, some disorder-specific 

emotional profiles emerged. Individuals with depression scored significantly lower on the 

Well-being subdimension than those with insomnia, possibly reflecting deficits in positive 

affect and life satisfaction. Moreover, both the depression and anxiety-related groups 
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demonstrated pronounced deficits in Self-control relative to the insomnia group, which may 

be linked to difficulties in regulating emotional impulses or heightened emotional reactivity 

(McLaughlin & Nolen-Hoeksema, 2011; Ripper et al., 2018). Although these disorder-

specific differences were modest, they suggest that trait EI subdimensions may capture 

distinct emotional profiles across clinical conditions, warranting further investigation.  

 Study II focused on ER difficulties and RNT as potential transdiagnostic mechanisms 

while also exploring their disorder-specific manifestations. Consistent with hypotheses, 

individuals with depression and anxiety-related disorders demonstrated significantly higher 

levels of ER difficulties and RNT compared to non-clinical controls. These elevations were 

observed across all ER subdimensions, supporting the notion that ER deficits represent a 

broad transdiagnostic feature of psychopathology. Comorbid depression and anxiety were 

associated with the highest levels of certain ER difficulties and RNT, suggesting a potential 

cumulative effect of comorbidity. Interestingly, lack of emotional awareness and lack of 

emotional clarity showed comparable deficits across all clinical groups, regardless of 

comorbidity. This consistency suggests that these specific ER difficulties may represent core 

transdiagnostic processes rather than being influenced by diagnostic complexity. Furthermore, 

the lack of a clear relationship between the number of comorbid conditions and RNT levels 

indicates that the influence of specific disorders, rather than the cumulative effect of 

comorbidities, may drive certain patterns. By disentangling shared and disorder-specific 

aspects of ER and RNT, Study II contributes to a more differentiated understanding of these 

processes in psychopathology. The results emphasize the importance of considering both the 

cumulative impact of comorbidities and the unique contributions of individual disorders when 

examining emotion-related processes. 

Study III investigated the potential mediating roles of ability EI, ER, and RNT in the 

relationship between PA and reductions in state anxiety. Participants with heightened anxiety 



General Discussion 

 189 

sensitivity were randomly assigned to an active PA intervention or a control condition. Both 

groups demonstrated significant reductions in state anxiety, with no significant differences 

between the groups. This finding suggests that the observed reductions may not solely result 

from PA but could reflect general psychological benefits of structured engagement. No 

significant mediating effects of ability EI, ER, or RNT were identified. However, exploratory 

analyses revealed that positive affect and subjective vitality might be relevant constructs 

involved in anxiety reduction. 

Additional analyses not included in the publication of Study III revealed a significantly 

greater decrease in RNT in the active PA group compared to the control group from pre- to 

post-intervention (see Table D1 in the appendix). However, no such effect was observed for 

ER difficulties or ability EI aspects. Furthermore, Figure D1 in the appendix presents the 

results of the mediation analysis examining RNT as a potential mediator between PA and 

state anxiety. The model demonstrated overall good fit indices; however, the RMSEA value 

exceeded commonly recommended cutoffs, leading to its exclusion from Study III. Although 

this suggests some limitations in model specification, the significant indirect effect indicates a 

potential mediating role of RNT. These findings should be interpreted with caution and 

warrant further replication using alternative model specifications. In contrast, no significant 

effects were found for the mediation models involving ability-based EI components, 

regardless of the model fit. Overall, the results underscore the complexity of identifying 

mechanisms within PA interventions and highlights the importance of methodological rigor, 

such as robust theoretical frameworks and validated measurement tools, in future research.  

 Taken together, the findings of all three studies provide a multi-faceted perspective on 

the roles of EI, ER, and RNT in psychopathology. Study I and Study II reinforce the value of 

examining subdimensions within these constructs, revealing both disorder-specific emotional 

patterns and transdiagnostic deficits in clinical groups compared to non-clinical controls. 
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Study III complements these insights by emphasizing the challenges of translating theoretical 

constructs into intervention mechanisms. Collectively, these studies highlight the need for a 

nuanced approach to understanding emotion-related processes in mental health, which could 

inform both theoretical models and practical applications. 

Theoretical Contributions 

This dissertation contributes to the study of EI, ER, and RNT by examining their roles in 

psychopathology from dispositional, process-oriented, and intervention-focused perspectives. 

By adopting a nuanced approach that considers both global and subdimensional levels of 

these constructs, this work provides insights that may help refine theoretical models and 

frameworks in mental health research. 

The Importance of Subdimensional Analyses 

Although the conceptualization of trait EI and ER difficulties inherently includes 

subdimensions, prior research has often prioritized global scores, overlooking the potential 

insights offered by subscale-level analyses (e.g., Baudry et al., 2018; Sloan et al., 2017). The 

findings of Study I and II confirm that clinical groups consistently exhibit lower global scores 

on trait EI and higher global scores on ER difficulties compared to non-clinical controls, 

supporting the relevance of these constructs in understanding emotional dysfunctions in 

psychopathology. This pattern extends across all subdimensions of both constructs, indicating 

the potential relevance of trait EI and ER difficulties as integrated perspectives for 

understanding emotional processes in clinical populations. 

Although differences across subdimensions were modest, their exploration provided 

indications of potential disorder-specific patterns. For example, Study I identified disorder-

specific differences in Self-control and Well-being, with individuals with depression 

exhibiting pronounced deficits in both, whereas individuals with insomnia showed 
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comparatively milder impairments. These results suggest that trait EI and ER can be 

meaningfully understood as a global construct in psychopathology, yet subdimensional 

analyses may reveal subtle but clinically relevant nuances that might enrich our understanding 

of emotional functioning and thereby provide actionable insights for intervention and theory 

development. However, further research is needed to clarify whether these subdimensional 

differences hold incremental predictive value beyond global scores. 

Transdiagnostic Relevance of EI, ER, and RNT 

 Psychological constructs that cut across diagnostic boundaries are increasingly 

recognized as critical for understanding the development and maintenance of mental 

disorders. This dissertation contributes to this growing field by examining the potential 

transdiagnostic relevance of EI, ER, and RNT. 

The findings of Study I suggest that trait EI deficits may have transdiagnostic 

relevance, as individuals with depression, anxiety disorders, and insomnia exhibited lower 

trait EI compared to non-clinical controls. These deficits were observed globally and across 

subdimensions, supporting the idea that emotional competencies measured by trait EI are 

broadly impaired in psychopathology. These findings align with prior research indicating that 

low trait EI is associated with heightened emotional distress, negative affective states, and 

impaired social functioning across diagnostic categories (Mavroveli et al., 2009; O'Connor et 

al., 2017; Petrides, Pérez-González, et al., 2007). The integration of multiple emotional 

competencies within the construct of trait EI supports its relevance across diverse clinical 

presentations (Petrides et al., 2016). For instance, the Self-control subscales of the TEIQue 

likely reflects core challenges in managing stress and impulses, transcending diagnostic 

boundaries, even as the severity of the manifestations may vary between disorders, as seen in 

the results of Study I. These findings align with the concept of “descriptively transdiagnostic” 
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processes, where trait EI deficits are observed across multiple disorders without necessarily 

implicating a causal relationship. 

 Study II extended this investigation by examining ER difficulties, which are often 

proposed as mechanistically transdiagnostic factors in psychopathology (e.g., Cludius et al., 

2020). The study confirmed that individuals with depression and anxiety disorders exhibited 

higher ER difficulties than non-clinical controls. Importantly, difficulties in emotional clarity 

and awareness emerged consistently across clinical groups, regardless of diagnosis or 

comorbidity levels. These findings suggest that whereas ER difficulties are universally 

relevant in psychopathology, certain subdimensions, such as difficulties with impulse control 

and limited access to regulation strategies, may reflect additional disorder-specific dynamics. 

Similarly, RNT emerged as a shared factor across clinical groups (Arditte et al., 2016; Ehring 

& Watkins, 2008). The findings demonstrated that elevated RNT was present across all 

clinical groups, further supporting its relevance as a common pattern linked to various forms 

of psychopathology. Additionally, the findings from Study II suggest that certain ER 

difficulties and RNT may be more pronounced in populations with comorbid anxiety and 

depression, whereas the relationship between the number of comorbid disorders and the 

intensity of emotional dysfunctions was not linear, indicating a more complex interaction than 

initially anticipated. Again, these findings challenge the straightforward categorization of 

emotional dysfunctions as strictly transdiagnostic. Whereas ER difficulties and RNT are 

indeed prevalent across multiple disorders, their expression and impact appear to be 

modulated by the presence and complexity of comorbid conditions. This suggests that 

although these constructs may operate across diagnostic boundaries, their roles and effects 

may be not uniform across all psychopathological profiles. Consequently, the transdiagnostic 

utility of these constructs might depend on the specific interplay of comorbidities present, 

indicating a need for more nuanced models that consider the variability and interaction of 

disorders.  
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 Collectively, these findings contribute to the discussion on the transdiagnostic nature 

of EI, ER, and RNT. The presence of global impairments supports their broad relevance 

across clinical groups, whereas subdimensional analyses highlight distinctions that may have 

disorder-specific implications. This dual perspective—integrating transdiagnostic and 

disorder-specific approaches— has the potential to refine theoretical models and inform more 

tailored clinical interventions aimed at addressing emotion-related dysfunctions in 

psychopathology. However, it is crucial to note that longitudinal and experimental studies are 

needed to clarify the causal relationships underlying these findings. Such studies would 

provide a more definitive understanding of whether these constructs can be considered truly 

transdiagnostic processes. 

Addressing Critiques of EI 

The construct of EI has been the subject of considerable debate within the scientific 

community, with critiques focusing on its conceptual clarity, measurement validity, and 

practical applications (Matthews et al., 2007; Matthews et al., 2012; Roberts et al., 2007). 

This section examines these critiques and contextualizes them within the findings of this 

dissertation. 

Conceptual Clarity and Inclusivity. A central criticisms of EI is its conceptual 

breadth, often leading to concerns about its overlap with other constructs (Cherniss, 2010; 

Waterhouse, 2006). Critics argue that EI lacks a consistent definition, encompassing a wide 

range of emotional competencies that may intersect with well-established constructs, such as 

personality traits (Matthews et al., 2004; Waterhouse, 2006). Trait EI, as measured by 

instruments like the TEIQue, has been particularly scrutinized for its overlap with the Big 

Five personality traits, raising questions about whether it offers incremental validity or simply 

repackages existing constructs under a new label (Matthews et al., 2004).  
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However, research demonstrates that trait EI, although related to personality traits as 

intended by its conceptualization, is a distinct construct with unique predictive value. For 

instance, trait EI has shown significant associations with psychopathological outcomes, 

providing explanatory power beyond the Big Five traits (Petrides, Pérez-González, et al., 

2007; Petrides, Pita, et al., 2007; Sambol et al., 2022). Nonetheless, further studies are 

necessary to determine the extent to which trait EI contributes unique variance in clinical 

contexts, not only in comparison to established personality frameworks but also relative to 

other emotion-related constructs. 

Measurement Validity and Ecological Relevance. Ability EI, although conceptually 

distinct from trait EI and personality, faces critiques regarding its measurement validity and 

ecological relevance (Petrides, 2011). Performance-based measures, such as the STEU and 

STEM, have been criticized for assessing isolated emotional competencies that may not fully 

capture the dynamic and situational nature of emotional functioning (Fiori & Vesely-

Maillefer, 2018). Critics also question the validity of “right answer” approaches, given the 

inherently subjective nature of emotional experiences. 

Proponents of ability EI argue, however, that expert- or consensus-based scoring 

provides a valuable framework for assessing adaptive emotional functioning across contexts 

(Mayer et al., 2016). Furthermore, ability EI has been shown to correlate with meaningful 

real-world outcomes, such as improved social functioning and workplace performance 

(Brackett et al., 2006; O'Boyle Jr et al., 2011). Although the implementation of emotional 

knowledge in real-world scenarios my differ from measured competencies, this distinction 

itself provides valuable information for interventions (Mayer et al., 2016).  

Trait EI, though measured through self-reports, faces critiques related to potential 

biases, such as limited self-awareness or social desirability effects, particularly in clinical 

populations where self-perceptions may not align with actual competencies (Brackett et al., 
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2006; Cherniss, 2010; Mikolajczak, 2009). However, evidence suggests trait EI correlates 

with objective criteria, such as neurobiological correlates (Mikolajczak et al., 2010; 

Mikolajczak et al., 2007), emotional information processing (Austin, 2004, 2005), and 

significant life outcomes, including income (Petrides & Furnham, 2006), academic and 

professional success (Mavroveli et al., 2008; Perera, 2016; Van Rooy & Viswesvaran, 2004), 

as well as prosocial behavior (Mavroveli et al., 2009). These findings highlight the construct’s 

validity and its relevance in capturing dispositional emotional competencies. 

The Framework: The IMAID Model. Addressing critiques of EI requires not only 

refining its conceptualization, but also situating it within integrative frameworks that address 

its complexities. The IMAID framework (Hughes & Evans, 2018), introduced in the 

introduction of this dissertation, offers a promising approach by positioning EI within a 

broader network of emotional and cognitive processes, including ER and RNT. This 

framework emphasizes the interconnectedness of these constructs, situating ER as a central 

mechanism linking trait and ability EI to emotional and social outcomes. 

Although this dissertation did not examine the interactions between EI, ER, and RNT, 

its findings lay the groundwork for future research exploring these dynamics. The findings of 

Studies I and II align with the IMAID framework by demonstrating that trait EI deficits and 

ER difficulties are prominent in clinical groups, reinforcing the relevance the relevance of 

these constructs for understanding emotional dysfunction. Moreover, by investigating 

subdimensions of trait EI and ER, this dissertation addresses the IMAID authors’ call for 

examining specific facets of traits, and regulatory strategies rather than relying solely on 

global constructs (Hughes & Evans, 2018).  

Conclusion. The critiques surrounding EI underscore the complexities inherent in its 

conceptualization, measurement, and application. However, EI continues to hold significant 

relevance for understanding emotion-related processes in psychopathology. This dissertation 
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contributes to addressing these critiques by demonstrating the relevance of trait EI in 

capturing emotional deficits associated with psychopathology and exploring the potential of 

ability EI for enhancing mental well-being. By situating EI within the broader theoretical 

framework of the IMAID that integrates dispositional traits, cognitive abilities, and regulatory 

processes, this dissertation underscores the multidimensional nature of EI and its applicability 

to both research and practice. These findings provide a foundation for future studies to refine 

theoretical models, enhance measurement approaches, and develop targeted interventions that 

leverage the unique strengths of EI in mental health contexts. 

For instance, future research could enhance the construct validity of EI by 

systematically evaluating its incremental predictive value beyond well-established constructs, 

such as personality traits or general intelligence, but also other emotion-related constructs, 

particularly in clinical populations. Further efforts should also include employing multimodal 

assessment strategies to dissect the unique contributions of EI and rigorously test its 

discriminant validity against related constructs. Additionally, examining the interplay between 

EI, ER, and RNT, could clarify the distinct roles these constructs play in emotional 

functioning. Longitudinal and experimental studies may further elucidate whether 

improvements in EI translate into meaningful changes in psychological well-being and 

psychopathology, assessing EI’s causal impacts more directly. By addressing these gaps, 

future research can further refine the theoretical foundation of EI and solidify its role as a 

meaningful construct in clinical psychology, ensuring its distinctiveness and utility in diverse 

clinical scenarios. 

Practical Implications 

The findings of this dissertation indicate potential practical implications for the assessment, 

diagnosis, and treatment of emotional dysfunction in clinical populations. By focusing on 
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subdimensions and transdiagnostic constructs, this work highlights actionable insights that 

can inform clinical practice. 

Diagnostic Applications 

 Although further research is needed to establish their incremental value, trait EI, ER, 

and RNT may provide additional insights into emotion-related dysfunctions, given their 

demonstrated relevance to psychopathology in Studies I and II. Routine assessment of these 

constructs, particularly if integrated into broader diagnostic frameworks, could help clinicians 

better understand the emotional and cognitive processes associated with mental health 

conditions. Additionally, tracking these constructs over time—such as throughout the course 

of treatment—may offer valuable indicators of changes in emotional functioning and aid in 

evaluating treatment efficacy. 

 To improve the diagnostic utility of trait EI and ER assessments, future research 

should continue to explore the relevance of subdimensions rather than relying solely on global 

measures. Subdimensional analyses may enable clinicians to capture disorder-specific 

emotional profiles and better tailor interventions to the unique emotional challenges faced by 

their patients. For instance, individuals with pronounced deficits in Self-control may benefit 

from targeted assessments that evaluate their capacity to manage emotional impulses and 

reactivity in stressful situations.  

 The inclusion of RNT as a routine assessment measure also warrants consideration, as 

it may help identify transdiagnostic and disorder-specific mechanisms. The findings of Study 

II suggest that although RNT was elevated across clinical groups, its manifestation may be 

influenced by the interplay between comorbidities and specific disorders. Incorporating RNT 

assessments into diagnostic evaluations could help clinicians identify patterns of maladaptive 

cognitive processing patterns and their relationship with psychopathology. This could not 
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only refine diagnostic accuracy but also inform the development of targeted interventions that 

address cognitive and emotional mechanisms underlying mental health conditions. 

Intervention Design 

The transdiagnostic and disorder-specific findings from this dissertation may also help 

inform the development of targeted interventions. The pervasive deficits in emotional clarity 

and awareness across clinical groups found in Study II suggest that these domains could serve 

as potential targets for transdiagnostic therapies. Interventions aimed at enhancing emotional 

clarity, such as mindfulness-based approaches, may address core deficits shared across 

diagnostic categories.  

At the same time, the disorder-specific profiles identified in Study I underscore the 

importance of tailoring interventions to the unique emotional challenges of different clinical 

populations. For instance, depression-specific deficits in Well-being might be addressed 

through positive psychology interventions. By integrating findings from subdimensional and 

transdiagnostic perspectives, clinicians could develop interventions that simultaneously 

address shared impairments and accommodate individual need. This approach could not only 

enhances treatment efficacy but also aligns with the broader shift toward personalized mental 

health care (Cerniglia, 2024). 

 Although Study III did not find that changes in EI and ER mediated the reduction of 

state anxiety in a subclinical sample immediately following PA, additional analyses showed a 

greater reduction in RNT in the intervention group compared to controls. The additional 

results also suggest that RNT might serve as a mediator in the relationship between PA and 

decreased anxiety over time. This indicates that tailored PA programs could target 

maladaptive thinking patterns, even if their immediate impact on mental health outcomes, 

such as anxiety reduction, remains uncertain. Prior research suggests that structured PA 

interventions can contribute to long-term improvements in emotion-related processes 
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(Bernstein & McNally, 2017; Brand et al., 2018; Laborde et al., 2017). Therefore, despite the 

lack of immediate mediation effects of EI and ER in Study III, PA programs continue to hold 

value for enhancing specific subdimensions of EI and ER and for reducing RNT over time, 

given their scalability and accessibility. 

General Strengths and Limitations 

 The present dissertation aimed to deepen the understanding of EI, ER, and RNT in 

psychopathology. Although the findings provide valuable insights into disorder-specific and 

transdiagnostic processes, as well as the potential mechanisms underlying intervention effects, 

it is essential to reflect on the methodological and conceptual strengths and limitations of the 

work.  

One of the key strengths of this dissertation lies in its focus on subdimensions of EI 

and ER rather than relying solely on global measures. This approach allowed for a more fine-

grained investigation of emotional competencies and regulation difficulties, providing a 

nuanced perspective on transdiagnostic and disorder-specific patterns. Furthermore, the 

consideration of comorbidity in Study II adds an additional layer of complexity, enabling the 

exploration of how co-occurring conditions may exacerbate or mitigate these processes. By 

addressing these often-overlooked aspects, this dissertation contributes to the broader field of 

emotional functioning in mental health. 

Another notable strength is the combination of cross-sectional and experimental 

designs, which allowed for the investigation of diverse research questions. The inclusion of 

Studies I and II, which examined emotional deficits in clinical groups, alongside Study III, 

which tested potential mechanisms in an intervention context, provides a multi-method 

perspective on these constructs. The use of validated instruments, such as the TEIQue-SF, the 

PTQ, and the DERS, further underscores the methodological rigor of this dissertation. These 
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tools provided reliable and comprehensive assessments of dispositional traits and emotional 

and cognitive processes, ensuring robust findings. 

The dissertation also benefits from incorporating large clinical samples in Studies I 

and II, enhancing the generalizability of findings to real-world clinical populations. Study III, 

although focused on a subclinical sample, provides valuable insights into the emotional 

mechanisms in individuals at heightened risk for anxiety disorders. By integrating findings 

from both clinical and subclinical groups broadens the scope of this work, making it relevant 

to both treatment settings and early interventions. 

A further strength is the commitment to open science principles. All studies were 

preregistered, ensuring transparency and reducing the risk of analytic bias. Additionally, the 

sharing of datasets and analysis scripts promotes reproducibility and facilitates further 

research, aligning with best practices in contemporary psychological research. 

Despite its contributions, this dissertation also has several limitations. The cross-

sectional designs employed in Studies I and II limit the ability to draw causal inferences. 

Although these studies provide valuable insights into associations between emotion-related 

constructs and psychopathology, longitudinal designs are necessary to establish temporal 

precedence and causality. Similarly, Study III’s focus on state measures immediately post-

intervention may have captured only short-term fluctuations rather than sustained changes in 

emotional processes. Future studies incorporating longitudinal assessments and repeated PA 

sessions could provide deeper insights into the temporal dynamics of these effects. 

Furthermore, this dissertation utilized the total score of the PTQ to assess RNT, based 

on preliminary analyses indicating high correlations between its subscales. This approach was 

chosen to avoid redundancy and potential issues of multicollinearity in the analyses. Although 

this decision was methodologically justified, it limited the exploration of potentially distinct 

effects of the RNT subdimensions worry and rumination. Future research might consider 
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employing alternative instruments or analytical techniques to dissect these subdimensions 

further, enhancing our understanding of their unique contributions to psychopathology. 

Another limitation relates to the characteristics of the samples. Although Studies I and 

II included large clinical samples, additional comorbidities beyond those examined in the 

analyses were not accounted for. This omission may have influenced the findings and 

contributed to the inconsistent results regarding the role of comorbidities. In addition, the 

variability of diagnoses was limited. Study III focused on individuals with heightened anxiety 

sensitivity, a specific subgroup that may not represent broader clinical populations. Future 

studies should strive to include more heterogeneous and representative clinical samples to 

enhance the applicability of the findings. 

A further limitation is that the dissertation examines EI, ER, and RNT individually 

rather than testing an integrated theoretical framework, such as the IMAID (Hughes & Evans, 

2018), which propose interactions between these processes. Although this approach allowed 

for a focused examination of each construct, it does not provide direct evidence on how they 

operate together in their association with mental health.  

Finally, challenges related to the alignment of measurement instruments with 

theoretical frameworks should be acknowledged. The selected tools, although validated and 

reliable, do not fully correspond to the dimensions outlined in the IMAID framework. For 

instance, the lack of instruments explicitly measuring facets of trait or ability EI without 

overlapping with ER highlights the need for further methodological advancements in the field. 

Future Research Directions 

 The findings of this dissertation highlight several avenues for future research. 

Addressing these directions could refine the conceptual understanding of EI, ER, and RNT 

and enhance their applicability in clinical contexts. 
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Future research should further investigate the subdimensions of EI and ER, and 

potentially also RNT, to expand upon the insights gained in this work. Ideally, subsequent 

research should delve deeper, examining the individual facets of trait EI to achieve a more 

precise profile of the manifestations in individual disorders. Additionally, extending this 

investigation to a broader range of disorders beyond those considered in this dissertation 

would provide a more comprehensive perspective on potential disorder-specific emotional 

profiles. Moreover, although this dissertation has explored the impact of comorbid depression 

and anxiety, future studies should investigate how various comorbidities affect EI, ER, and 

RNT. This is particularly relevant given the mixed results concerning the influence of the 

number of comorbidities observed in Study II. Investigating whether specific subdimensions 

of EI and ER predict differential treatment outcomes or recovery trajectories across disorders 

could further refine the clinical relevance of these constructs. 

To better understand the causal relationships between EI, ER, RNT, and 

psychopathology, future research would benefit from employing longitudinal and 

experimental designs. Such approaches could help determine whether these constructs 

contribute to the onset, maintenance, or remission of mental disorders, which would provide 

evidence to support their characterization as mechanistically transdiagnostic constructs. To 

meaningfully investigate and operationalize these constructs and relationships, it is crucial to 

align more closely with theoretical frameworks, such as the IMAID model. This alignment 

necessitates the development of tools that more precisely capture the interplay between trait 

EI, ability EI, and ER without conceptual overlap. Multimodal assessments, incorporating 

behavioral, physiological, and self-report measures, could provide a more comprehensive 

understanding of these constructs. Additionally, Ecological momentary assessment (EMA) 

methods could be used to capture emotional processes as they unfold in real-world contexts. 

This approach would allow researchers to better understand the temporal dynamics of ER and 

RNT in daily life, their interactions with EI, and their response to interventions such as PA. 



General Discussion 

 203 

 Given the influence of cultural and demographic factors on emotion-related processes 

(e.g., Ekermans, 2009; Ramzan & Amjad, 2017; Wang & Yang, 2019), future research should 

examine how these constructs manifest and operate across diverse populations. Cross-cultural 

studies could provide insights into universal versus culture-specific patterns of emotional 

functioning, thereby improving the applicability of EI, ER, and RNT across different 

sociocultural contexts. 

Building on the potentially transdiagnostic relevance of ER and RNT, future research 

should focus on designing and testing interventions that target these mechanisms across a 

variety of mental disorders. Assessing the efficacy of these interventions in individuals with 

varying levels of trait and ability EI may contribute to a more personalized approach to 

treatment. Moreover, the incorporation of innovative technologies, such as virtual reality 

(VR) and mobile applications present exciting opportunities for enhancing EI training and 

developing ER skill (e.g., Papoutsi et al., 2021). Future studies could explore how these 

advanced tools might be effectively integrated with traditional therapeutic methods to enhance 

treatment outcomes. 

Furthermore, emerging artificial intelligence (AI) technologies are transforming the 

landscape of mental health interventions. AI-driven systems, such as emotion recognition 

technologies, are increasingly being developed to assess emotional states and provide 

individualized support (e.g., Sedlakova & Trachsel, 2023). These advancements not only hold 

potential for enhancing diagnostic precision but may also contribute to the development of 

automated, scalable interventions that assist individuals with emotion-related impairments, 

such as real-time emotional regulation. Future research should explore how AI-driven tools 

could be integrated with existing therapeutic frameworks to support emotion-centered 

interventions. At the same time, as AI becomes more reliant on emotional data, a nuanced 

understanding of EI and its subdimensions is increasingly relevant, both for optimizing AI-
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human interactions and for addressing ethical considerations in the deployment of emotionally 

intelligent systems (Kambur, 2021; Narimisaei et al., 2024). 

Although Study III highlighted challenges in identifying links from PA to emotion-

related processes, future research should employ extended interventions and employ more 

refined measurement techniques to better capture potential effects. The observed significant 

reduction in state anxiety across conditions underscores the importance of further 

investigating both the general psychological benefits of PA and its specific roles in EI, ER, 

and RNT. Employing experimental designs that vary in type, intensity, and duration of 

interventions could provide deeper insights into the potential roles of emotion-related 

constructs as mechanisms underlying the effects of PA on mental health. For example, 

comparing the effects of aerobic exercise with those of mindfulness-based interventions could 

elucidate the distinct contributions of physical versus cognitive engagement. Exploring the 

long-term impact of PA on mental health and emotional functioning within clinical 

populations would enhance our understanding of its therapeutic potential. 

Conclusion 

This dissertation has contributed to a better understanding of the roles of EI, ER, and 

RNT in psychopathology, addressing key gaps in the existing literature on these constructs. 

By examining subdimensions of EI and ER, as well as the broader implications of RNT, the 

findings have advanced both theoretical and practical knowledge, highlighting the complexity 

of emotion-related processes in mental health. The findings support the relevance of 

considering disorder-specific and transdiagnostic emotional patterns and provide a 

differentiated perspective on their relationship with mental health, as well as their potential 

relevance for PA-based interventions. 

Although the studies identified disorder-specific emotional profiles, they also 

underscored the shared challenges across different forms of psychopathology. The findings 
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suggest that subdimensional analyses could provide added value in both research and clinical 

practice by refining diagnostic approaches and informing more personalized interventions. At 

the same time, the experimental exploration of PA as an intervention highlighted the 

challenges of translating theoretical constructs into practical mechanisms for improving 

mental health outcomes. 

The implications of this dissertation should be considered in light of its 

methodological and conceptual limitations. The cross-sectional design of Studies I and II 

limits conclusions about causality, and the absence of a direct effect of PA on state anxiety in 

Study III calls for further investigation. Nonetheless, these limitations highlight important 

directions for future research, including the need for longitudinal studies, refined 

measurement tools, and the evaluation of interventions across diverse populations and 

settings. 

Ultimately, this work highlights the relevance of a multidimensional approach to 

emotional processes, integrating dispositional traits, dynamic mechanisms, and intervention-

focused strategies. It reinforces the central role of EI, ER, and RNT in understanding 

psychopathology while highlighting the need for caution and rigor in applying these 

constructs to practice. By contributing to a more differentiated understanding of emotion-

related constructs, this dissertation aligns with the broader effort to refine mental health 

approaches and enhance outcomes for individuals affected by psychopathology. 
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Emotionsbezogene Prozesse stehen in engem Zusammenhang mit psychischer 

Gesundheit und spielen eine zentrale Rolle für das Verständnis psychischer Störungen 

(Gendron & Barrett, 2009). Während adaptive emotionale Kompetenzen mit psychischer 

Resilienz und Wohlbefinden korrelieren (e.g., Flores-Kanter et al., 2021; Martins et al., 2010; 

Mestre et al., 2017), zeigen Defizite in der Emotionsverarbeitung, -regulation und -nutzung 

konsistente Assoziationen mit verschiedenen psychischen Störungen (e.g., Fernández-Abascal 

& Martín-Díaz, 2015; Hertel et al., 2009; Thompson, 2019). Dennoch hat ein Großteil der 

bisherigen Forschung emotionale Prozesse auf globaler Ebene betrachtet, was potenziell 

relevante störungsspezifische Unterschiede sowie die Rolle von Komorbiditäten nur 

unzureichend berücksichtigt (Baudry et al., 2018; Shukla & Pandey, 2021).  

Die vorliegende Dissertation untersucht die transdiagnostische und 

störungsspezifische Relevanz von Emotionaler Intelligenz (EI), Emotionsregulation (ER) und 

Repetitivem Negativen Denken (RNT) im Kontext psychischer Störungen. Dabei liegt ein 

besonderer Fokus auf subdimensionalen Analysen, um differenziertere emotionale Profile 

zwischen verschiedenen Störungsbildern abzubilden. Zusätzlich wird in einer experimentellen 

Studie geprüft, inwiefern körperliche Aktivität (PA) als potenzielle Intervention diese 

Prozesse beeinflussen und als Mechanismus für psychische Gesundheit fungieren könnte. 

EI beschreibt die Fähigkeit, eigene und fremde Emotionen zu erkennen, zu verstehen, 

zu regulieren und für adaptives Verhalten zu nutzen (Salovey & Mayer, 1990).  Dabei wird 

zwischen trait EI (emotionales Selbstkonzept und selbstwahrgenommene emotionale 

Fähigkeiten) und ability EI (objektiv messbare emotionale Fertigkeiten) unterschieden. ER 

Prozesse durch die Individuen ihre emotionalen Zustände überwachen, bewerten und 

verändern, um adaptive Ziele zu erreichen (Gross, 1998), während RNT als maladaptive 

kognitive Strategie verstanden wird, die durch repetitive, negative Gedankenmuster 

charakterisiert ist (Ehring & Watkins, 2008).  
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In dieser Dissertation werden drei Studien präsentiert, die verschiedene Facetten dieser 

Konstrukte sowohl in klinischen als auch in subklinischen Stichproben untersuchten. Die 

ersten beiden Studien analysierten trait EI, ER und RNT auf subdimensionaler Ebene in 

unterschiedlichen psychischen Störungen, während die dritte Studie experimentell testete, 

inwiefern PA als Intervention diese Prozesse beeinflussen und diese somit als Mediatoren für 

den Zusammenhang zwischen PA und mentaler Gesundheit fungieren könnten. 

Die erste Studie untersuchte trait EI sowie deren Subdimensionen Wohlbefinden, 

Selbstkontrolle, Emotionalität und Soziabilität mit dem Trait Emotional Intelligence 

Questionnaire (TEIQue; Petrides, 2009; Petrides & Furnham, 2000). Die Stichprobe bestand 

aus N = 307 Personen mit diagnostizierter Depression, Angststörungen (Panikstörung, 

Agoraphobie und/oder Posttraumatischer Belastungsstörung) und Insomnie sowie passenden 

gesunden Kontrollgruppen, die hinsichtlich Alter, Geschlecht und Bildungsstand gematcht 

wurden. Die Ergebnisse zeigten signifikant niedrigere Trait-EI-Werte in allen klinischen 

Gruppen im Vergleich zu den Kontrollgruppen (alle Effektgrößen d > 0.8). Dies bestätigt die 

Präsenz von Trait EI-Defiziten über verschiedene psychische Störungen hinweg und 

untermauert damit frühere Forschungsergebnisse (z.B. Batool & Khalid, 2009; Hansenne & 

Bianchi, 2009; Lizeretti & Extremera, 2011; Summerfeldt et al., 2011). Zusätzlich traten 

störungsspezifische Muster auf: Personen mit Depression wiesen signifikant niedrigere Werte 

im Bereich Wohlbefinden auf als Personen mit Insomnie, was auf Defizite in positivem Affekt 

und Lebenszufriedenheit hinweisen könnte. Zudem zeigten sowohl die depressive Gruppe als 

auch die Angst-Gruppe größere Defizite in Selbstkontrolle als die Insomnie-Gruppe, was 

möglicherweise auf eine erhöhte emotionale Reaktivität oder Schwierigkeiten in der 

Emotionsregulation schließen lässt. Diese Erkenntnisse unterstreichen die Bedeutung 

subdimensionaler Analysen zur Aufdeckung störungsspezifischer emotionsbezogener 

Defizite, die bei alleiniger Betrachtung globaler EI-Werte nicht erkennbar wären. 
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Die zweite Studie fokussierte sich auf Schwierigkeiten bei der ER und RNT, welche 

eine zentrale Rolle in der Psychopathologie spielen (Aldao et al., 2010; Ehring & Watkins, 

2008; Sloan et al., 2017). Unter Verwendung der Difficulties in Emotion Regulation Scale 

(DERS; Gratz & Roemer, 2004; deutsche Version: Ehring et al., 2013) und des Perseverative 

Thinking Questionnaires (PTQ; Ehring et al., 2013) wurden diese Prozesse in einer 

Stichprobe von N = 731 Teilnehmenden, einschließlich Personen mit Depression, 

Angststörungen und komorbiden Diagnosen sowie einer nicht-klinischen Kontrollgruppe, 

analysiert. Die Ergebnisse zeigten, dass Personen mit psychischen Störungen signifikant 

höhere Schwierigkeiten in der ER und höhere Werte im RNT aufwiesen, als 

Kontrollpersonen, was die Hypothese unterstützt, dass ER-Schwierigkeiten ein 

breitgefächertes, transdiagnostisches Merkmal darstellen könnten (Aldao et al., 2010; Ehring 

& Watkins, 2008; Sloan et al., 2017). Die komorbide Gruppe, mit sowohl Depression als auch 

Angststörung, zeigte dabei besonders ausgeprägte Schwierigkeiten in spezifischen ER-

Dimensionen, nämlich der Nichtakzeptanz emotionaler Reaktionen, Schwierigkeiten sich 

zielgerichtet zu verhalten, Probleme der Impulskontrolle und verminderter Zugang zu ER-

Strategien, sowie in RNT. Auffällig war jedoch, dass Mangel emotionaler Klarheit und 

Mangel emotionaler Bewusstheit unabhängig von der Diagnose in allen klinischen Gruppen 

ähnlich stark ausgeprägt war. Diese Befunde könnten dafürsprechen, dass einige ER 

Schwierigkeiten gleichermaßen transdiagnostisch auftreten, während andere noch stärker 

durch das jeweilige Störungsbild oder spezifische Komorbiditäten geprägt sind. Ein weiteres 

wichtiges Ergebnis dieser Studie war, dass die Anzahl der diagnostizierten Störungen nicht 

eindeutig mit der Schwere der Schwierigkeiten in ER und RNT zusammenhing. Während die 

gemischte Gruppe (Depression + Angststörung) insgesamt die stärksten Defizite zeigte, ließ 

sich in der differenzierten Analyse der Anzahl der Diagnosen kein linearer Zusammenhang 

zwischen der Komorbiditätsbelastung und der Schwere der Defizite feststellen. Dies könnte 

darauf hindeuten, dass nicht allein die Anzahl der Diagnosen, sondern auch 
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störungsspezifische Faktoren eine Rolle in der Ausprägung emotionaler Dysfunktionen 

spielen könnten. 

Die dritte Studie untersuchte die Rolle von ability EI, ER und RNT als mögliche 

Mediatoren im Zusammenhang zwischen PA und der Reduktion von Zustandsangst. In einem 

experimentellen Design wurden N = 88 Teilnehmende mit erhöhter Angstsensitivität 

randomisiert einer aktiven Interventionsgruppe oder einer Kontrollgruppe zugeteilt. Die 

Intervention umfasste eine einzelne 30-minütige Sitzung moderater bis intensiver körperlicher 

Betätigung, während die Kontrollgruppe Naturdokumentationen schaute. Obwohl signifikante 

Reduktionen der Zustandsangst in beiden Gruppen beobachtet wurden, zeigten sich keine 

signifikanten Unterschiede zwischen den Gruppen, was darauf hindeutet, dass die 

beobachteten Reduktionen möglicherweise nicht ausschließlich auf die PA zurückzuführen 

waren. Es wurden keine signifikanten Mediationseffekte für EI, ER oder RNT gefunden, 

jedoch deuteten explorative Analysen darauf hin, dass positive Affektivität und subjektive 

Vitalität relevante Konstrukte bei der Angstreduktion sein könnten. Die Ergebnisse werfen 

methodische Fragen auf, z. B. hinsichtlich der Sensitivität der eingesetzten Messinstrumente 

sowie der Wahl der Kontrollbedingung und Interventionsdauer. 

 Das übergeordnete Ziel dieser Dissertation war, das Verständnis für EI, ER und RNT 

im Kontext von Psychopathologie zu erweitern. Insbesondere wurde die Bedeutung dieser 

Konstrukte als störungsspezifische oder transdiagnostische Prozesse sowie ihr Potenzial als 

Mechanismen, die den Effekten von PA-Interventionen zugrunde liegen, untersucht. 

Subdimensionale Analysen von trait EI und ER ermöglichten eine differenzierte Betrachtung 

emotionaler Defizite zwischen verschiedenen Störungen und zeigten, dass einige emotionale 

Defizite universell über verschiedene Störungen hinweg auftreten, während andere verstärkt 

bei spezifisch Störungen oder Komorbiditätsmuster auftraten. Die Ergebnisse betonen die 
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Bedeutung differenzierter Diagnostik und Interventionen, die auf die spezifischen 

emotionalen Profile unterschiedlicher Störungsgruppen zugeschnitten sind. 

 Die Befunde zur mediierenden Rolle emotionaler Prozesse beim Zusammenhang von 

PA und mentaler Gesundheit blieben hingegen uneindeutig. Es ist weitere Forschung mit 

längeren Interventionsdauern, robusteren Kontrollbedingungen und sensitiveren 

Messinstrumenten erforderlich ist, um potenzielle Mechanismen besser zu erfassen. 

Methodisch vereint diese Dissertation querschnittliche und experimentelle Designs 

und integriert große klinische Stichproben, was ihre Aussagekraft für klinische Anwendungen 

stärkt. Gleichzeitig weisen die querschnittlichen Designs der ersten und zweiten Studie 

Einschränkungen in der Kausalitätsbestimmung auf, und die experimentelle dritte Studie 

könnte von methodischen Anpassungen in künftiger Forschung profitieren. 

Zukünftige Forschung sollte weiter untersuchen, welche subdimensionalen Aspekte 

von EI, ER und RNT besonders relevant für spezifische psychische Störungen sind, inwiefern 

Komorbiditäten emotionale Defizite verstärken oder modifizieren, und ob gezielte 

Interventionen langfristig Effekte auf diese Prozesse haben. Die Ergebnisse dieser 

Dissertation legen nahe, dass maßgeschneiderte Ansätze zur Behandlung emotionaler 

Dysfunktionen vielversprechend sein könnten, insbesondere wenn sie die spezifischen 

emotionalen Profile klinischer Gruppen berücksichtigen. 

Insgesamt hebt diese Arbeit das Potential davon hervor, emotionale Prozesse 

differenzierter zu betrachten, um die diagnostische Präzision und therapeutische Maßnahmen 

in der klinischen Praxis zu verbessern. Durch die Verbindung von transdiagnostischen und 

störungsspezifischen Perspektiven versucht sie zur Weiterentwicklung theoretischer Modelle, 

der Verbesserung diagnostischer Instrumente und der Entwicklung gezielterer 

psychotherapeutischer Interventionen beizutragen.
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Detailed Description of Measures 

State-Trait Anxiety Inventory (STAI-S). State anxiety was assessed with the state 

scale of the STAI (Spielberger et al., 1983; German version: Laux et al., 1981). The scale 

contains 20 self-report items with a total score ranging from 0 to 60. Higher scores indicate 

more intense anxiety. The STAI-S shows good psychometric qualities with an internal 

consistency of Cronbach’s alpha of α = 0.90. Re (Laux et al., 1981). Internal consistency in 

this study was excellent pre-intervention (Cronbach’s α = .94) and post-intervention 

(Cronbach’s α = .92). 

 Positive and Negative Affect Scale (PANAS). The PANAS (Watson et al., 1988; 

German version: Krohne et al., 1996) is a self-report questionnaire assessing current positive 

and negative affect on two subscales. Each subscale contains 10 adjectives describing either 

positive or negative affect, which are rated on a scale from 1 (not at all) to 5 (extremely). 

Higher scores indicate more positive or negative e affect, depending on the subscale. The 

PANAS shows high internal consistencies and validity (Krohne et al., 1996). In this study 

internal consistency was good for the positive affect subscale pre-intervention (Cronbach’s α 

= .86) and excellent post-intervention (Cronbach’s α = .92). For the negative affect subscale, 

it was good pre-intervention (Cronbach’s α = .83) and post-intervention (Cronbach’s α = .82). 

General Self-Efficacy Scale (GSES). To measure self-efficacy expectation, the 10 

item GSES (Jerusalem & Schwarzer, 1999) was used. Response options range from 1 (not at 

all true) to 4 (exactly true). Higher scores indicate more self-efficacy. The GSES has 

demonstrated good psychometric properties with Cronbach’s alphas between .80 and .90 for 

German samples (Jerusalem & Schwarzer, 1999; Schwarzer et al., 1999). Internal consistency 

in this study was good pre-intervention (Cronbach’s α = .88) and post-intervention 

(Cronbach’s α = .90). 
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State Self-Esteem Scale (SSES). The German version of the SSES (Rudolph et al., 

2020) is a 15-item self-report scale that assesses short-term fluctuations in self-esteem. 

Respondents have to indicate how they “feel at the moment” on a 5-point scale ranging from 

1 (not at all) to 5 (extremely). Higher scores indicate more self-esteem. The scale shows good 

internal consistencies as well as convergent, discriminant validity and sensitivity (Rudolph et 

al., 2020). Internal consistency in this study was good pre-intervention (Cronbach’s α = .88) 

and post-intervention (Cronbach’s α = .87). 

State Mindfulness Scale (SMS). The SMS (Tanay & Bernstein, 2013; German, non-

validated version by Botrel, 2018) is a 21-item self-report questionnaire and was used to 

measure state mindfulness. Respondents indicate their perceived level of attention and 

awareness during a specific period of time on a 5-point Likert scale ranging from 1 (not at all) 

to 5 (very well), with higher scores indicating higher mindfulness. In this study, we asked 

participants to indicate their mindful experiences within the last 15 minutes. Good validity 

and sensitivity was demonstrated in several studies (Tanay & Bernstein, 2013). Internal 

consistency in this study was excellent pre-intervention (Cronbach’s α = .92) and post-

intervention (Cronbach’s α = .92).  

Subjective Vitality Scale (SVS). The state version of the German version of the SVS 

(Ryan & Frederick, 1997; German version: Bertrams et al., 2020, Goldbeck et al., 2019) 

(Bertrams et al., 2020; German version: Goldbeck et al., 2019; Ryan & Frederick, 1997) was 

used to assess state subjective vitality. The 5 self-report items of the scale are rated on a 7-

point scale ranging from 1 (not at all true) to 7 (very true), with higher scores indicating more 

subjective vitality. In the state version, respondents indicate how well each statement applied 

to them “right now”. The German version of the SVS was shown to have good psychometric 

properties (Bertrams et al., 2020). Internal consistency in this study was excellent pre-

intervention (Cronbach’s α = .91) and post-intervention (Cronbach’s α = .95). 
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 State Repetitive Negative Thinking. To measure state repetitive negative thinking, 

four items proposed by Rosenkranz et al. (2020) were used. The items include three modified 

items from the PTQ (Ehring & Ehlers, 2014) and one item to measure subjective burden. Each 

statement has to be rated on a 7-point scale, ranging from 0 (not at all) to 7 (very much), with 

higher scores indicating more repetitive negative thinking. Internal consistency in this study 

was excellent pre-intervention (Cronbach’s α = .91) and post-intervention (Cronbach’s α = 

.92). 

State Difficulties in Emotion Regulation Scale (S-DERS). The state version of the 

DERS (Lavender et al., 2017) was used to measure self-reported emotion regulation. This 

state version is based on the DERS (Gratz & Roemer, 2004), but the 21 items were modified 

to assess current emotion regulation difficulties. Response options range from 1 (not at all) to 

5 (completely). Higher scores indicate more difficulty in emotion regulation. Since a validated 

German version of the S-DERS does not exist, the S-DERS was translated into German and 

back-translated by a native speaker of both languages to minimize discrepancies between the 

two versions. The original English version has demonstrated good internal consistency and 

predictive validity (Lavender et al., 2017). Internal consistency in this study was good pre-

intervention (Cronbach’s α = .90) and post-intervention (Cronbach’s α = .87). 

  Short version of the Geneva Emotion Recognition Test (GERT-S). The 

GERT-S (Schlegel & Scherer, 2016) consists of 42 short video clips, in which actors express 

different emotions, using nonverbal behavior and a fantasy language, that have to be 

identified by the participants. A total score is calculated as the sum of all correct responses, 

with higher scores indicating a better ability to recognize emotions. The GERT-S has been 

validated in German and shows good psychometric properties (Schlegel & Scherer, 2016).  

Internal consistency in this study was poor pre-intervention (Cronbach’s α = .51) and post-

intervention (Cronbach’s α = .58). 
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 Situational Test of Emotional Understanding (STEU). To assess emotional 

understanding,  adapted versions of the STEU (MacCann & Roberts, 2008) were 

administered. The original version of the STEU consists of 42 items describing emotional 

situation. For each item, participants indicate how people would feel in the outlined situation, 

by choosing one of five given emotions. A sum score is calculated to indicate the ability of 

emotional understanding. We translated the original English version into German7; 

furthermore, as the STEU had to be repeated at the pre- and post-intervention time points, we 

developed two parallel versions with different items in order to control for a potential learning 

effect. These parallel versions (i.e., STEU-A and STEU-B) were used in a counterbalanced 

order; that is, some participant completed Version A first and Version B second, and other 

participants received Version B first.   

 Situational Test of Emotional Management (STEM).  Similar to the STEU, the 

STEM is a test to assess the ability to manage emotions. The original version of the STEM 

consists of 44 items describing different emotional situations. For each item, participants 

select the most effective response to manage the situation out of four answer options. Since 

each item has not only one correct response, but each answer has a certain response weight, 

differing between items. As with the STEU, two counterbalanced versions of the STEM 

(MacCann & Roberts, 2008) with 22 items each were created and translated to assess the 

ability to manage and regulate emotions. The response weights were considered and items 

were split accordingly into the two versions. Higher scores indicate a better ability to manage 

and regulate emotions.   

 

 

 

 
7 We confirmed that the translated items retain the same meanings as the original version though back-

translation.  
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Figure D1 

Additional Analyses on the data of Study III: SEM Model with Repetitive Negative Thinking 

as Mediating Variable 

 

Note. State Anxiety as measured with STAI-S. 

** p < .01 

 

 


