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Difficulties in emotion regulation (DER) and emotion reactivity (ER) are important causes and consequences of psychiatric disorders such as depression and anxiety, and previous research suggests that there are many interactions between them. Understanding the structure of their relationship, and which components may play a key role, will help provide insight into emotion disorders in adolescents and provide guidance for clinical interventions. In this study, we collected data from 483 adolescents and used network analysis methods to explore the relationship between DER and ER, specifically looking for core nodes. The results showed that “limited access to emotion regulation strategies” was the most central node in the network. Furthermore, by adding nodes for depression and anxiety to this network, we found that anxiety had the strongest relationship with ER, while depression had a stronger relationship with DER. Thus, our findings suggest that for anxiety disorders, the strong association with ER highlights a potentially promising area for intervention development, whereas for depression, the association with DER points to the possibility of clarifying emotions and exploring coping strategies, acknowledging the complex interplay between depressive and anxious symptoms.
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1. Introduction

In contemporary clinical practice, there is an increasingly recognized importance of emotions in comprehending psychopathology. Difficulties in Emotion Regulation (DER), characterized by an absence of awareness, unwillingness to accept emotions, and the employment of ineffective regulation strategies, play a critical role. Individuals with DER are predisposed to endure prolonged or more intense negative emotions, such as depression and anxiety, in comparison to their counterparts without such difficulties (1, 2). The Difficulties in Emotional Regulation Scale (DERS) serves as an instrumental tool for assessing these issues, encompassing areas like emotional arousal, awareness, understanding, acceptance, and emotional interference (3, 4).

Emotion Reactivity (ER), which encompasses emotional sensitivity, intensity, and persistence in response to stimuli, is another critical aspect (5, 6). While early self-report measures centered on intensity, the Emotional Reactivity Scale (ERS) assesses all three dimensions (7, 8). A single underlying factor has been demonstrated to best encapsulate these components through factor analysis (8, 9).

DER is thought to be closely related to ER (10–12). Basic emotion and appraisal theories treat ER and emotion regulation as very different constructs. One study provided four distinct but related perspectives on ER and emotion regulation, including basic emotion, appraisal, psychological, and social construct models, providing a theoretical basis for formal distinctions on the spectrum (13, 14). Another study concluded that the relationship between dispositional emotional orientations and actual emotions and regulative behaviours is not one-to-one, but that ER may increase the likelihood that certain features of emotions and behaviours will act as regulators (15, 16). In turn, specific components of DER may contribute significantly to ER, such as emotion regulation strategies, which have been shown to help reduce adverse reactions to stress (17–19). The use of attentional regulation strategies requires the allocation of attention and other resources to solving difficulties or problems, or diverting attention away from what is emotionally distressing (20, 21). These studies suggest that limited access to emotion regulation strategies plays an important role in ER.

The core of this investigation pertains to the exploration of DER and ER during the turbulent phase of adolescence. This period is distinguished by escalated stress and heightened susceptibility to the emergence of psychopathologies, such as anxiety and depression (22, 23). The typical trajectory of ER may encounter substantial inflection during adolescence, mirroring an increase in reactivity and amplified sensitivity to stimuli (24, 25). Concurrently, emotional control development and regulation may coincide with physical maturation (26), with the adolescent brain’s evolution possibly influencing emotion regulation methodologies (27, 28). This developmental stage, characterized by substantial structural and functional shifts, includes pronounced growth in the prefrontal cortex, an area vital for executive function and emotion regulation (29). Moreover, rapid synaptic pruning and myelination enhance connectivity between various brain regions, notably the amygdala, a crucial component in emotional processing (30, 31). These neural correlates elucidate the dynamic equilibrium between emotional reactivity and control, illuminating the complex interplay of neural networks during this pivotal developmental stage.

Finally, the study’s objective is to scrutinize the network connectivity of DER and ER throughout adolescence. Employing a bottom-up, data-driven network analysis, the investigation will explore these connections. This approach aids in pinpointing key components in emotional dysfunction, with nodes representing depression and anxiety added to the network to evaluate the association between emotional dysfunction and prevalent depressive or anxiety disorders. Such insights will furnish valuable perspectives for subsequent clinical interventions.



2. Methods


2.1. Participants

The study encompassed data from 483 adolescents, aged 12–17 years, recruited from a psychiatric hospital (216 adolescents) and two secondary schools (267 adolescents). Post manipulation check, 115 participants were excluded, culminating in 368 participants eligible for data analysis (32, 33). The subjects completed the DERS, ERS, and HADS under guided supervision. Ethical adherence was maintained throughout, conforming to national and institutional human experimentation standards and the Declaration of Helsinki (revised 2008), with approval by the IRB of the Seventh People’s Hospital of Wenzhou (EC-KY-2022048).



2.2. Measures

The Difficulties in Emotion Regulation Scale (DERS) is a 36-item self-report scale measuring six aspects of emotion regulation (34). The DERS scale consists of six factors. Cronbach’s alpha values for the scale and the six subscales ranged from 0.88 to 0.96, with test–retest reliability ranging from 0.52 to 0.77 (2). The measure meets the required psychometric properties and is therefore suitable for measuring the level of DER in Chinese adolescents (35, 36).

The Emotion Reactivity Scale (ERS) is used to measure the level of an individual’s emotional response characteristics to events (8). The scale is divided into 21 questions across 3 dimensions and is used to assess an individual’s emotional sensitivity, intensity and persistence. The ERS has demonstrated good convergent, discriminant, and criterion-related validity.

The Hospital Anxiety and Depression Scale (HADS) assesses anxiety and depression, two emotions that often co-exist (37, 38). It is widely used because it is straightforward, quick and easy to administer. The HADS consists of a total of 14 questions, seven on depressive symptoms (i.e., the HADS-D) and seven on anxiety symptoms (the HADS-A). The correlations between these two subscales ranged from 0.40 to 0.74 (mean 0.56). The Cronbach’s alpha for the HADS-A was 0.83 and the Cronbach’s alpha for the HADS-D ranged from 0.67 to 0.90 (mean 0.82).



2.3. Network analysis

The study employed a Gaussian graphical model (GGM) for network analysis utilizing the R package qgraph (version 1.9.2) (39). The GGM was regularized through a graphical lasso, optimizing interpretability by minimizing redundancy and creating a sparse network (40). Selection of the λ-regularization parameter was guided by the Extended Bayesian Information Criterion (EBIC), with specifications lambdaGam = 0.25 and alphaGam = 0.25. Centrality measures, indicative of overall connectivity, were computed for each node, including strength, closeness, betweenness, and expected influence (41). The network components were categorized into two clusters: ER with three components and DER with six components. Multidimensional scaling (MDS) facilitated network visualization, representing variable proximity as distance between points in a low-dimensional space (42, 43). The merit of this method lies in the interpretation of distances between nodes as Euclidean distances (42). Furthermore, the study assessed centrality index stability by modeling a network from a subset of the data via case-removal bootstrap (n = 1,000), considering the index unstable if the correlation value significantly declined as participants were withdrawn. The r-package bootnet served to evaluate the network’s resilience through bootstrapping (39).




3. Results

Descriptive statistics in this study can be found in Table 1. There were some differences between the groups. For Depression, Anxiety, ERS, and DERS, females had a higher intensity than did males. For depression, t = 1.40, p < 0.01. For anxiety, t = 2.12, p < 0.001. For ERS, t = 3.97, p < 0.001. For DERS, t = 5.12, p < 0.001. The clinical and non-clinical groups are also show the differences. For depression, t = 3.35, p < 0.001. For anxiety, t = 2.08, p < 0.05. For ERS, t = 1.53, p = 0.126. For DERS, t = 2.79, p < 0.01.



TABLE 1 Descriptive statistics for the measurements.
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3.1. The network for DER and ER

In the network, approximately 9 of the 36 network edges (30.6%) were set to zero by regularization. Figure 1 illustrates that the ERS components are clustered on the left, relatively separate from the DERS components. The strong relationship between the ERS components reflects previous findings that a single underlying factor best explains the items (8, 9). The Str node is located at the centre of the network structure. It has a strong relative association with Prs (weight = 0.22) and Sns (weight = 0.12) in the ERS, suggesting that Str is the bridge between the ERS and DERS. In addition to Awr and Str nodes are also strongly associated with other nodes in the DERS component. The importance of Str in the network can also be seen in the centrality index below (see Figure 2).

[image: Figure 1]

FIGURE 1
 An estimated network structure based on 368 samples. The network shows the relationships among variables, including components from DERS and ERS. The edge weights are the regression coefficients, with regularization. The thickness of an edge reflects the magnitude of the relationship.
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FIGURE 2
 Centrality indices for the nodes of the male and female networks, including those for strength, betweenness, closeness, and expected influence.


The centrality index (Figure 2) shows the importance of Str in the network. Centrality indices, ordered by strength and normalized, ranged from 0 to 1. Str from the DER component was the most central, while Sns and Prs from the ERS component were second and third. However, a large index did not always mean the most connections. The Sns node had a high weight sum but few connections and was distant from other nodes. Str ranked first in all indices, indicating the highest weight sum, closest proximity to other nodes, and presence on the shortest path.

Stability was measured in terms of the maximum proportion of drops to maintain a correlation of 0.7 in at least 95% of the samples (see Figure 3). Correlations were calculated between the centrality indices of the networks from the selected and original samples. The value of the CS coefficient should preferably be above 0.5 and at least 0.25. In this research, the CS coefficient indicated that the betweenness (CS (cor = 0.7) = 0.44) and the closeness (CS (cor = 0.7) = 0.44), strength (CS (cor = 0.7) = 0.595) and expected influence (CS (cor = 0.7) = 0.75) were all stable in the subset cases. Therefore, we found that all indices were sufficiently stable.

[image: Figure 3]

FIGURE 3
 The average correlation coefficients between the remaining and original samples for the centrality indices of the network. Lines indicate the average correlation coefficients and areas show the coefficients ranging from the 2.5th quantile to the 97.5th quantile.




3.2. The network of depression, anxiety, and emotion discrimination

Considering that emotional dysfunction are closely related to anxiety and depression, we added these two nodes to the network to further explore the clinical significance of the anxiety and depression crossover. In Figure 1 we observed that subscale nodes are strongly connected with each other, and previous studies showed that the three separate subscales in the ERS can also be explained by an underlying factor (8, 9). Therefore, to display a clear network, we included the total ERS score as a node.

The estimated network structure can be seen in Figure 4, which shows that Str again remains in the centre, but is not directly connected to Anx and Dpr. It should be noted that the centrality indices in this network are much less meaningful because ERS, Anx and Dpr are the nodes representing the total scores of their scales, whereas Str is only one of the subscales of DERS. A subscale is naturally more correlated with the other subscales within the same scale, so the sum of the edge weights is high. The highest edge weight between Anx and the components of emotion dysregulation was for Anx-ERS at 0.32, a high weight as a regularized coefficient. Therefore, a promising intervention for anxiety symptoms may be the modulation of ER. In comparison, Dpr had no edge to ERS but connected to some DERS components, such as Awr, Str, and Clr. a promising intervention for depression symptoms may be the modulation of DER, such as in cases with a lack of emotion awareness and clarity and limited access to emotion regulation strategies.

[image: Figure 4]

FIGURE 4
 An estimated network structure of one ERS node, six DERS component nodes, one depression node, and one anxiety node, based on 368 samples. The edge weights are the regression coefficients, with regularization. The thickness of the edge reflects the magnitude of the relationship.





4. Discussion

This study constructed a network of difficulties in Emotion regulation (DER) and emotion reactivity (ER) and found limited access to emotion regulation strategies to be central to the network structure. In addition, anxiety was closely associated with ER, and depression with DER components.

Emotion regulation strategies, such as rethinking situations, hiding emotions, or using humor, are associated with life satisfaction, positive emotions, depression, anxiety, and negative emotions (44, 45). These strategies involve increasing positive or decreasing negative emotions through changes in thoughts or behaviours (46). Limited access to emotion regulation strategies makes managing and controlling emotions difficult, and it is associated with the belief that there is nothing that can be done to effectively regulate emotions (2, 47). Improving access to strategies can help patients recover, as the ability to regulate emotions is a key intervention target for various mental health conditions (48). Cognitive behavioral treatments often rely on emotion regulation strategies for success (49). Emotion regulation problems, particularly lack of access to emotion regulation techniques, may predict suicidal ideation in various age groups (50–53). Clinicians should teach new emotion regulation strategies and encourage the use of personal strategies in different situations (54). As for emotion reactivity, similar to some previous studies (55), anxiety disorders are characterized by increased emotion reactivity. Further, there is a stronger association between anxiety and emotional reactivity than there is for depression (56).

This strong relationship between anxiety and depression may signify shared underlying psychological mechanisms, as supported by recent research on comorbidity between anxiety and depression (57). The association underscores the possibility of common regulatory deficits affecting both conditions and offers insights into transdiagnostic factors that could transcend traditional diagnostic categories (58). However, the pronounced linkage between anxiety and depression, in contrast to their connections with ERS and DERS components, highlights the complexity of these relationships, requiring further nuanced exploration. Care must be taken to distinguish between shared and unique components of emotion regulation relating to the disorders, a theme echoed in recent studies (59). Ultimately, the model invites a more refined understanding of adolescent emotional functioning, but this interpretation should be approached with caution.

The present study is not without limitations. A central concern stems from the cross-sectional design, which not only limits the ability to establish causal relationships between emotion regulation, anxiety, and depression but also hampers the potential to observe temporal changes and dynamic interactions over time in the studied variables. Additionally, the lack of clinical diagnoses and evaluation of specific interventions must be considered when interpreting the findings. The study may have overlooked certain critical variables or confounders that could influence emotion regulation, such as developmental factors, and co-occurring mental health conditions, which remain unassessed in the analysis. The complexity of the association between depressive and anxious symptoms also adds a layer of intricacy in understanding these relationships. Lastly, the interpretations drawn regarding the specific clinical interventions should be viewed with caution, as they could constitute interpretative leaps without more robust empirical support from longitudinal or experimental designs. Readers are encouraged to consider these findings as suggestive of potential avenues for intervention rather than definitive guides to treatment.

In summary, the present study explored the detailed relationships between DERS and ERS. The findings showed that “limited access to emotion regulation strategies” was the most central node in the DERS-ERS network. In addition, anxiety symptoms in adolescents are more strongly associated with emotion reactivity, highlighting a promising psychological process that may be explored for the development of interventions. Similarly, depressive symptoms are more associated with difficulties in emotion regulation, suggesting that facilitating access to emotional regulation strategies could be a beneficial path to explore in interventions. However, we acknowledge the high association between depressive and anxious symptoms and recognize that interventions must be tailored to the unique needs of each adolescent or case.
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