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1. Theoretical background 

1.1. Transgenerational transmission of mental disorders  

Roughly one out of three adults (30%) suffers from a mental illness at some point 

in his/her life (Kessler et al., 2012). A mental illness leads to severe adverse outcomes 

for the affected person (Vigo et al., 2016), their families, and the social environment 

(Reupert et al., 2013), and also for society in general (Trautmann et al., 2016). 

Treatment of mental illness can be challenging and time-consuming, especially as the 

mental illness becomes more chronic with a longer duration without treatment. 

Therefore, identifying high-risk groups and employing prevention programs is 

essential. One group at high risk for developing mental disorders are children of 

parents with a mental disorder (COPMI; Christiansen et al., 2019; Lenz, 2022). These 

children face multiple adverse experiences connected to their parent’s mental disorder 

(Campbell et al., 2004; van Santvoort et al., 2015), heightening the risk for deficits in 

socioemotional and cognitive development (Lenz, 2022) and leading to negative 

outcomes  (Loechner et al., 2020). Further, due to the combination of genetic and 

environmental risk factors, COPMI have a significantly heightened risk of developing a 

mental disorder themselves at some point in their life (Ali et al., 2021; van Santvoort et 

al., 2015). Yet, COPMI are a group often overlooked by research as well as clinical 

practice until they are already suffering from mental illness when actually they are a 

promising group for preventive measures to break the cycle of the transgenerational 

transmission of mental disorders (TTMD). Recently, COPMI have become more 

visible, with research continuously showing that they are more likely to develop a 

mental illness themselves (Loechner et al., 2020; Uher et al., 2023; Silke Wiegand-

Grefe et al., 2009); the question arises of how mental illnesses can be transmitted. 
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TTMD can be described as equifinal, including genetic, prenatal, family, and social 

processes, as well as parent-child interaction (Hosman et al., 2009). Further, Hosman 

et al. (2009) group risk and protective factors into four categories: those related to the 

parents, those related to the children, those related to the family, and those related to 

the social environment (see Figure 1).  

Figure 1 Model of the Transgenerational Transmission of Mental Disorders (Hosman et al., 2009, 
p.253) 

 

 

 

 

 

 

 

 

 

 

 

 

Further, these primary risk factors mentioned in the TTMD model can lead to 

secondary, more specific risk factors that are also relevant to the TTMD. One of those 

risk factors is emotion processing (EP), as it plays a role in the development and 

trajectory of multiple mental disorders and has been found to be present in individuals 

prior to the actual onset of mental illness (Gray et al., 2020; Kret & Ploeger, 2015). 

Furthermore, as parents shape their children’s emotional environment in various ways, 
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they also shape their EP abilities (Castro et al., 2015; Morris et al., 2007), leading to a 

close relationship between parental and children’s EP abilities.  

EP is an umbrella term subsuming all cognitive, affective, and behavioral 

mechanisms involved in recognizing, interpreting, and regulating one's own and other's 

emotions (Kret & Ploeger, 2015). This includes a range of processes like perception, 

appraisal, expression, and regulation of emotions, offering multiple target points for 

preventive measures. However, as EP is an umbrella term subsuming multiple specific 

processes, its broad nature makes it non-ideal for targeted preventive measures. To 

develop effective prevention methods, it is crucial to narrow the focus to specific EP 

components. One component of EP relevant to TTMD is facial emotion recognition 

(FER). FER describes the ability to decipher emotional expressions in human faces. It 

is a universal mechanism essential to socio-emotional development. In turn, FER 

deficits are connected to various mental disorders (Bell et al., 2011; Ehring et al., 2008; 

Kret & Ploeger, 2015; van't Wout et al., 2007; Yoon et al., 2009) as well as other 

behavioral problems (Blair & Coles, 2000; Denham et al., 2012). Another process 

included in EP is emotion regulation (ER). ER  refers to all efforts that influence which 

emotions one has and when and how these emotions are experienced or expressed  

(Ford & Gross, 2023). ER has also been found to be present in and pre-date the onset 

of various mental disorders (Berking & Lukas, 2015; Berking & Wupperman, 2012; 

Compas et al., 2017; Desormeau, 2022). Furthermore, both FER and ER are relevant 

risk factors for TTMD. Multiple studies show FER deficits as well as cognitive, 

behavioral and physiological ER deficits in COPMI across multiple disorders, making 

them valuable target points for preventive measures (Burkhouse & Kujawa, 2023; 

Dunbar et al., 2013; Fassot et al., 2022; Fear et al., 2009; Loechner et al., 2020; Macfie, 

2009; Macfie & Swan, 2009; Maughan et al., 2007; Silk et al., 2006) These findings will 

be discussed in detail in the following sections. 
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1.2. Facial emotion recognition 

1.2.1. Definition 

FER describes the ability to decipher emotional expressions in human faces 

correctly (Ekman & Friesen, 1976). It is a universal skill that can be found across 

cultural and ethnic groups (Elfenbein & Ambady, 2002) and is crucial for adaptive social 

behaviors, emotional development, and overall well-being (Ekman, 1994). Early 

research on FER argues that there are six basic emotions that are universal and innate: 

happiness, sadness, anger, disgust, surprise and fear (Ekman & Friesen, 1976). 

Further, Ekman and Friesen (1978) posit distinct classifiers/features of facial 

expressions that are associated with specific emotions, with the mouth and eye region 

posing as relevant areas. However, more recent research questions the idea of basic 

emotions and their universality. A review by Barrett et al. (2019) suggests that while 

there is a correlation between facial expressions and emotions, the way people 

express and interpret these emotions varies significantly across cultures, situations, 

and individuals. Further, they argue that facial movements convey a range of 

information beyond just emotions and can be interpreted differently depending on 

context. Therefore, the authors recommend more ecologically valid paradigms for the 

assessment of FER, such as videos of natural situations, as well as the incorporation 

of qualitative data in this field of research.  

Accurate FER throughout childhood is linked to multiple positive social and 

behavioral outcomes, such as better cooperation with peers, fewer internalizing 

symptoms, less peer victimization, better social adjustment, and more self-control 

(Izard et al., 2001; Leppänen & Hietanen, 2001; Miller et al., 2005; Trentacosta & Fine, 

2010). Conversely, difficulties in accurately identifying emotions are associated with 
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increased externalizing behaviors such as aggression and impulse control deficits 

(Blair & Coles, 2000; Denham et al., 2012). Further, impaired FER is linked to various 

mental disorders in children and adults (Kret & Ploeger, 2015), such as internalizing 

disorders (Bell et al., 2011; Ehring et al., 2008; Yoon et al., 2009), schizophrenia (van't 

Wout et al., 2007), borderline personality disorder (Mitchell et al., 2014) and 

externalizing disorders (Cooper et al., 2020). It is, therefore, considered to be an 

important transdiagnostic feature relevant to the development and course of mental 

illness (Hosman et al., 2009).  

 

1.2.2. FER development 

The ability to recognize emotional facial expressions starts to form early in life 

and undergoes development throughout childhood and adolescence. The first 

precursors are already apparent in early infancy, with infants showing a preference for 

face-like images compared to non-face-like images (Grossmann, 2010). Further, 

studies found infants as young as three months to be able to differentiate between 

emotional and neutral expressions, measured by increases in fixation time to novel 

expressions during habituation paradigms (Barrera & Maurer, 1981; Young-Browne et 

al., 1977). At five months of age, infants were found to look longer at facial expressions 

matching a sound compared to those without a matching sound (Vaillant-Molina et al., 

2013) and to be able to discriminate between happiness and sadness (Caron et al., 

1988). By seven months, infants seem to be able to recognize changes in emotional 

expressions. However, they are not yet able to identify changes in emotional intensity 

in facial expressions (Leppänen et al., 2009). FER then continues to improve 

throughout childhood (Chronaki et al., 2015; Herba & Phillips, 2004; Sonneville et al., 

2002). A study by Philippot and Feldman (1990) found typically developing 5-year-olds 

to identify emotions more accurately than 3-year-old children, and Odom and Lemond 
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(1972) found kindergarteners (M = 5.7 years) to make more mistakes when identifying 

emotions compared to fifth-graders. Further, FER development does not stop after 

childhood, as studies suggest a continuous improvement into early adulthood (Thomas 

et al., 2007) after which FER abilities start to decline again (Williams et al., 2009a). A 

possible explanation for these improvements is a shift from featural (focus on single 

components of the face for information gathering) to configural (spatial relationships 

between facial components are used as information) processing strategies, indicating 

a transition towards more efficient organization of facial knowledge as children mature 

(Mondloch et al., 2002; Schwarzer, 2000; Sonneville et al., 2002). 

Research suggests that FER and its development differ for each emotion 

(Leitzke & Pollak, 2016). Rodger et al. (2015) divide emotional expressions into three 

categories: those for which recognition shows a sharp improvement with age (disgust, 

anger, neutral), those with a gradual improvement (sadness and surprise), and those 

for which FER abilities are already pretty stabilized in early childhood (happiness and 

fear). Besides age, influential factors relevant to FER development are sex and 

language competence. Research indicates that female participants generally 

outperform males in recognizing facial emotions, a trend observed across various age 

groups (Herba & Phillips, 2004; McClure, 2000; Wingenbach et al., 2018). Further, 

early language competence is positively correlated with FER in childhood, suggesting 

that emotional understanding (e.g., being able to name emotions) is relevant for FER 

(Rosenqvist et al., 2014).  

Besides factors related to children themselves (e.g., age and sex), 

environmental factors are believed to influence FER abilities significantly. Castro et al. 

(2015) proposed a model of children’s emotion recognition as a function of various 

parent-related variables. They suggest that parents shape their children’s FER abilities 

through three pathways. For one, parents’ own beliefs about emotions are relevant to 



7 
 

 

FER development through emotion-related socialization behaviors. For example, if 

parents believe emotions to be a valuable part of social communication and 

functioning, they may encourage expressivity in their children and may encourage 

them to look for and identify emotions in others, enhancing FER abilities (Perez Rivera 

& Dunsmore, 2011). If, on the other hand, parents believe emotions to be undesirable, 

they are more likely to suppress them in themselves and their children, giving children 

less opportunity for FER. Secondly, parents influence direct emotion socialization by 

labeling and teaching about emotions. This increases emotional understanding, which 

in turn is positively correlated with FER (Rosenqvist et al., 2014). As a third pathway, 

Castro et al. (2015) suggest that parents’ emotion recognition skills influence children’s 

emotion recognition through direct and indirect pathways, such as a possible gene-

environment interaction (see Figure 2).  

Figure 2 Model of Children’s Emotion Recognition as a Function of Parents’ Beliefs about Emotion, 
Parents’ Emotion Socialization and Parents’ Emotion Recognition Skill  (Castro et al., 2015) 

  

 

Multiple studies have verified parental influence on children’s FER abilities, 

suggesting that children whose parents exhibit good FER abilities themselves and who 
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grow up in a positive emotional environment display higher levels of FER abilities 

(Anokhin et al., 2010; Burley et al., 2022; Lau et al., 2009).  

 

1.2.3. FER in COPMI  

Given parents’ vital role in children’s FER development in conjunction with the 

significance of FER in the context of mental illness, it is plausible to assume FER 

impairments in COPMI. While most studies on FER in COPMI support this idea, 

suggesting FER impairments to varying extents, a few studies yield contrasting results 

as they found FER improvements in COPMI for specific emotions.  

The first indications of FER deficits in COPMI during infancy were found by Creswell 

et al. (2008). They assessed gaze durations towards faces with different emotions in 

infants. They found initial orientation towards and overall gaze duration at high-

intensity fearful faces to be significantly reduced for infants whose mothers suffered 

from social phobia at 10 weeks old. As this was not explained by child temperament or 

maternal behavior, the authors assume that there might be a genetic component 

influencing gaze behavior and, ultimately also, FER in COPMI. Following those 

differences in gaze behavior, an FER deficit seems to manifest early in life. Székely et 

al. (2014) found maternal depressive symptoms to predict less accurate emotion 

identification in preschoolers. For their assessment, they used an emotion labeling 

task, where children were asked to identify full-intensity expressions of happiness, 

sadness, anger, and fear. Meiser et al. (2015) found aligning evidence. In their study, 

preschool-aged children whose mothers had suffered from postpartum depression or 

anxiety disorders performed significantly worse on emotion labeling tasks compared to 

controls. Studies assessing FER in older children of parents with depression found 

them to perform significantly worse in FER tasks regarding recognition speed (Mannie 

et al., 2007) and accuracy (Joormann et al., 2010). Specifically, Joormann et al. (2010) 
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implemented a Morphing-task where neutral faces slowly shifted to an emotional 

expression in order to increase the ecological validity of their stimuli. Here, daughters 

of mothers with a history of depression identified anger less accurately and required 

higher intensity to identify sad facial expressions accurately. Mannie et al. (2007) found 

children of a parent with a history of depression to perform significantly slower on an 

emotional categorization task of static pictures, regardless of their or the parent's sex. 

Studies by Sharma et al. (2017) and Hanford et al. (2016) expanded these findings on 

children of parents diagnosed with bipolar disorder using the DANVA-task, an emotion 

labeling task employing static pictures of children’s faces. Here, FER accuracy was 

significantly worse for COPMI across emotions and specifically for fearful expressions 

regardless of their own diagnostic status. FER deficits are also visible in COPMI of 

parents with panic disorders (Bilodeau et al., 2015; Pine et al., 2005). Furthermore, 

Pine et al. (2005) identified parental panic disorder to predict slower reaction times in 

an emotion identification task independently from the children’s symptomatology, 

suggesting FER impairment to be a relevant mechanism even in healthy COPMI. More 

recent studies also found FER deficits in the offspring of parents with PTSD (Castro-

Vale et al., 2020) and schizophrenia (Horton et al., 2017) regarding static emotional 

expressions with varying intensity, making it plausible to assume FER as a 

transdiagnostic mechanism in COPMI as it is present across multiple parental disorder 

types and visible in healthy COPMI as well as COPMI with a mental illness themselves.  

However, some research on COPMI of parents with depression yields contrasting 

results. Callaghan and Tottenham (2016) propose the “Stress Acceleration 

Hypothesis”, suggesting that COPMI could show FER improvements for specific 

emotions as an adaptive survival strategy to a hostile environment. According to this 

theory, it can be beneficial, e.g., for children of parents with depression to be sensitive 

towards sad facial expressions because they are a relevant social cue in their home 
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environment and may be connected to certain expectations regarding the child’s 

behavior. Research by Lopez-Duran et al. (2013) supports this idea as they found boys 

whose parents had a documented history of childhood-onset depression to require 

lower intensity levels to identify sadness in a Morphing-Task correctly. Burkhouse et 

al. (2016) report aligning evidence. They assessed FER in children of mothers with a 

history of depression using a forced-choice emotion identification task. They found 

them to exhibit increased sensitivity in detecting sad faces and reduced sensitivity in 

detecting happy faces. However, this was only the case if the children carried a specific 

allele in their oxytocin receptor gene. Furthermore, in a study by Joormann et al. 

(2007), daughters of mothers with depression displayed selective attention to negative 

facial expressions, suggesting that COPMI could be more susceptible to emotional 

stimuli due to differences in EP. However, all these studies assessed FER 

improvements only in specific contexts or populations (e.g., only boys, only COPMI 

with genetic predispositions after a mood induction and for particular emotions, raising 

the question of whether the discovered FER improvements are a general feature 

related to parental mental illness or if there are moderating factors underlying FER 

performance in COPMI.  

In summary, research predominantly indicates that COPMI experience 

impairments in FER, observable from infancy and across various parental disorders. 

However, as tasks vary greatly across studies, it becomes challenging to compare 

results. Furthermore, the tasks employed in FER research, both in general and in 

COPMI, are often not ecologically valid, as they include unnatural stimuli, questioning 

whether these FER deficits are only visible in experimental settings or generalizable to 

real-life situations (Barrett et al., 2019). Future research should, therefore, aim to 

assess FER in COPMI multimodally using tasks with varying task demands.   
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1.3. Emotion regulation 

1.3.1. Definition 

ER refers to the ability to understand and manage one’s emotions, thoughts, 

and behaviors in response to internal and external stimuli (Thompson, 1994). It 

encompasses all conscious and unconscious processes aimed at altering the intensity 

or duration of emotions (Cole et al., 2023). ER is a multifaceted construct including 

behavioral components, such as ER strategies; cognitive processes, such as inhibitory 

control; and physiological processes, such as heart rate or respiratory processes 

(Gross, 2007; Thompson, 2019). These processes can be grouped into state vs. trait 

ER. “State” refers to a temporary, situation-dependent condition, whereas “trait” 

denotes a stable, enduring personality characteristic (Endler & Kocovski, 2001). 

Questionnaires assessing strategy use typically represent consistent trait-like ER 

patterns and are often employed in research. However, trait ER measures do not fully 

capture the dynamic nature of ER as it occurs in real time. To address this limitation, 

assessments that capture state ER are needed. State ER reflects moment-to-moment 

changes in regulation in response to specific stimuli/contexts. State ER can be 

measured using physiological or behavioral measures that capture real-time ER 

patterns, amongst others.  

ER can be defined as functional/adaptive or dysfunctional/maladaptive. 

Dysfunctional ER refers to patterns that may offer short-term relief but lead to long-

term negative consequences because emotions change too abruptly or slowly, 

interfere with goal-directed behavior, or are contextually inappropriate (Cole et al., 

2023). Dysregulation arises from deviations in regulation rather than the intensity of 

specific emotions (Cole et al., 2023). Notably, dysfunctional ER is not equivalent to 

non-regulation, which describes the absence of any attempts to engage in emotional 
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states. In this state, individuals may passively endure emotional experiences without 

employing strategies to influence their emotional intensity, duration, or expression. 

 ER is a relevant transdiagnostic mechanism regarding the development and 

trajectory of mental illness in both adults and children, with functional ER serving as a 

protective factor while dysfunctional ER serves as a risk factor (Berking & Lukas, 2015; 

Berking & Wupperman, 2012; Compas et al., 2017; Desormeau, 2022). Interestingly, 

impairments of functional ER have been found across a span of disorders, such as 

depressive disorders, anxiety disorders, and personality disorders (Cavicchioli et al., 

2023; Fragkaki et al., 2019; Lukas et al., 2018). 

 

1.3.2. ER development 

The development of ER abilities is influenced by many factors, such as 

neurophysiological processes, cognitive abilities, children’s temperament, and 

environmental factors (Beauchaine & Crowell, 2020; Eisenberg & Morris, 2003; 

Goldsmith & Davidson, 2004; Wang, 2013).  

ER development starts in infancy and carries on throughout childhood into early 

adulthood. In infancy, ER is an almost exclusively interpersonal process, mainly within 

parent-child dyads, as infants cannot self-regulate (Adrian et al., 2011; Beauchaine & 

Crowell, 2020; Hollenstein et al., 2004; Rawana et al., 2014; Rimé, 2009). As infants 

are reliant on external ER, it is crucial for caregivers to correctly interpret children’s 

emotional cues and respond appropriately to lay the foundation for self-regulation in 

the future (Morris et al., 2007; Rawana et al., 2014). During childhood, ER slowly 

changes from an inter- to an intrapersonal process due to age-dependent maturation 

processes (Kullik, 2012). However, parents continue to have a significant impact on 

children’s ER development way past infancy and throughout childhood. Morris et al. 

(2007) developed the tripartite model of the impact of the family on children’s ER and 
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adjustment to illustrate the various components that influence ER development and 

their interplay (see Figure 3). The model makes out multiple relevant factors. For one, 

children’s ER abilities develop through observing ER behaviors in others, especially 

their caregivers. Second, parents directly influence their children’s ER abilities through 

their parenting practices. These parenting behaviors are often referred to as "emotion 

socialization”, and they involve all processes that teach children how to understand, 

express, and regulate their emotions effectively (Morris et al., 2007). Lastly, the overall 

emotional climate (e.g., marital relations, expressivity, and attachment) influences 

children’s ER abilities as well. Research confirmed the factors postulated in the model 

to influence children’s ER abilities (Breaux et al., 2022; Granic et al., 2007; Hollenstein 

et al., 2004; Hurrell et al., 2017; Morris et al., 2007).  

 

Figure 3 Tripartite Model of the Impact of the Family on Children’s ER and Adjustment (Morris et al., 
2007) 
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1.3.3. ER in COPMI 

Given parents’ critical role in shaping children’s ER abilities, alongside the central 

importance of ER as a transdiagnostic mechanism in mental health, it is plausible to 

assume significant ER impairments in COPMI. Research supports this notion, with 

evidence of ER difficulties emerging across trait and state domains in children of 

parents with various mental disorders. However, findings also highlight complexities 

and nuances, suggesting the need for further investigation into the mechanisms 

underlying ER in COPMI.  

The majority of research on ER in COPMI focuses on trait ER, often 

operationalized through questionnaires and observatory paradigms. Trait ER deficits 

in COPMI often reflect chronic exposure to environmental stressors, inconsistent 

emotional climates, and potential genetic predispositions linked to parental mental 

illness (Morris et al., 2007; Silk et al., 2006). These enduring patterns are characterized 

by a reliance on maladaptive strategies, such as rumination, suppression, and 

avoidance, which predispose children to heightened vulnerability to psychopathology 

(Loechner et al., 2020). For example, deficits in cognitive reappraisal—a strategy 

associated with adaptive regulation—are consistently observed in COPMI and linked 

to long-term emotional and behavioral challenges (Compas et al., 2017). First 

indications of trait ER impairments in COPMI emerge early in life. Studies on children 

of parents with depressive disorders suggest that trait ER impairments, characterized 

by heightened use of maladaptive strategies, are visible from a young age (Compas et 

al., 2017; Dunbar et al., 2013). For example, Silk et al. (2006) found that preschool-

aged children of parents with depression showed higher use of maladaptive ER 

strategies in a mood induction paradigm compared to children of parents without a 

mental illness (COPWMI). Because ER is significantly shaped by parental behavior 

during early childhood, but parental influence decreases as children age, Loechner et 
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al. (2020) assessed whether parental mental illness influences children’s ER in later 

childhood and adolescence. Their findings in a school-aged sample of children of 

parents with depression suggest that they exhibit fewer adaptive ER strategies. 

Further, they found that the reliance on maladaptive ER strategies like suppression 

mediated the association between parental depression and children’s internalizing 

symptoms. Research on other parental diagnostic groups aligns with these 

observations. Macfie (2009) and Kaufman et al. (2017) examined children of parents 

with borderline and antisocial personality disorders, identifying a significant reliance on 

suppression and avoidance. These maladaptive strategies, in turn, were found to 

mediate the relationship between maternal psychopathology and children’s emotional 

and behavioral problems. Taken together, these findings highlight the transdiagnostic 

nature of trait ER difficulties in COPMI, as similar patterns were observed across 

parental disorder types.  

Notably, some more recent studies emphasize a more nuanced picture of trait 

ER in COPMI, incorporating both maladaptive and adaptive strategies and their 

interaction. Kudinova et al. (2018) explored the protective role of cognitive reappraisal 

in children of parents with depression, finding that higher use of reappraisal was 

associated with greater positive affect and fewer depressive symptoms. These findings 

suggest that adaptive strategies can buffer the adverse effects of maladaptive 

strategies, but only under certain conditions. Supporting this, Luczejko et al. (2024) 

reported similar results in our own study sample. Here, a moderated mediation analysis 

was conducted, suggesting that parental psychopathology positively predicted child 

internalizing symptoms (b = 0.073, p < .001) and externalizing symptoms (b = 0.071, 

p < .001). Parental psychopathology was negatively associated with parental adaptive 

ER strategies (b = -0.184, p < .001), which, in turn, positively predicted child adaptive 

ER strategies (b = 0.155, p = .001). Importantly, the relationship between child adaptive 
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ER strategies and child internalizing symptoms (b = -0.145, p < .001) and externalizing 

symptoms (b = -0.201, p < .001) was only significant when child maladaptive ER 

strategies were low. At high levels of maladaptive ER strategies, adaptive ER 

strategies were no longer protective, as evidenced by non-significant effects (p > .05). 

These findings underscore the interaction between adaptive and maladaptive ER, 

highlighting that the protective effects of adaptive strategies depend on the relative 

absence of maladaptive strategies. 

In summary, trait ER deficits in COPMI are characterized by a predominant 

reliance on maladaptive strategies, such as rumination, suppression, and avoidance, 

across parental diagnostic groups. While adaptive strategies like cognitive reappraisal 

can serve as protective mechanisms, their effectiveness depends on the extent to 

which maladaptive strategies are minimized. These findings reinforce the need for 

further research into the dynamic interplay of adaptive and maladaptive strategies in 

trait ER and the factors that moderate their effectiveness in COPMI. 

Some research tries to address these gaps by focusing on the assessment of 

dynamic state ER processes in COPMI in response to acute stressors or emotionally 

charged stimuli. State ER is typically assessed through experimental tasks and 

physiological measures, providing insight into children’s dynamic responses to 

immediate demands. Heightened emotional reactivity and prolonged physiological 

arousal have been observed in COPMI, suggesting that their state ER systems may 

be particularly vulnerable to disruption. For instance, Borelli et al. (2015a) found that 

parental anxiety and depression were associated with reduced respiratory sinus 

arrhythmia (RSA) during stress recovery in a community sample of school-aged 

children, offering the first indicators of a connection between parental psychopathology 

and children’s physiological arousal patterns. Similarly, studies in clinical samples have 

shown heightened skin conductance levels in response to emotionally charged tasks, 
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reflecting increased sympathetic activation and difficulty downregulating arousal 

(Creaven et al., 2014; Fiskum et al., 2019). Notably, in a second study, Borelli et al. 

(2015b) identified that physiological reactivity to stress may vary depending on the 

child's temperament. Children of mothers with heightened anxiety levels only showed 

greater RSA suppression during stress tasks, indicating heightened reactivity if they 

were fearful themselves. At the same time, COPMI with low fearfulness exhibited more 

stable RSA patterns. In 2018, Borelli et al. demonstrated that among mothers with 

anxiety disorders, maternal overcontrol exacerbated RSA reactivity in COPMI.  The 

increased physiological arousal mediated the relationship between maternal 

overcontrol and child anxiety symptoms, emphasizing the importance of parental 

behaviors in modulating state ER. Similarly, findings from Lunkenheimer et al. (2015; 

2018) highlight disruptions in both individual and co-regulation patterns of physiological 

arousal dependent on the type of parental disorder. Specifically, children of parents 

with high aggression levels demonstrated impaired co-regulation during structured and 

unstructured play, while individual regulatory patterns were only disrupted in children 

of parents with depression. Taken together, these results suggest that COPMI seem 

to exhibit deviations in their physiological arousal; however, the extent and impact of 

these deviations seem to depend on various parent and child variables.  

Further evidence for state ER impairments comes from experimental paradigms 

assessing affective inhibitory control, a cognitive component of state ER often 

assessed via computerized tasks. Tasks such as the Emotional Go/No-Go (EGNG; 

Tottenham et al., 2011), where probands are asked to react to certain emotional stimuli 

while refraining from reacting to others, and the BIRD task (Lejuez et al., 2006), a 

paradigm assessing the resiliency regarding distress, measure children’s ability to 

inhibit impulsive responses to emotional stimuli. Felton et al. (2021) assessed affective 

inhibitory control in daughters of mothers with depression. They found that adolescents 



18 
 

 

of mothers with depression exhibited reduced inhibitory control in response to negative 

emotional stimuli, marked by poorer performance on the BIRD task, which in turn 

predicted greater internalizing symptoms over time and subsequent maternal ER 

difficulties (Felton et al., 2021). These results suggest a bidirectional relationship 

between parental mental illness rather than a linear/causal relationship with only 

parental mental illness predicting children’s ER difficulties. Interestingly, Hardee et al. 

(2014) did not find poorer performance in their sample of mentally healthy adults whose 

parents suffered from substance abuse disorders when employing an EGNG. 

However, they did find changes in neural activation patterns. This led the authors to 

assume that under certain circumstances, COPMI can compensate ER deficits via 

higher cognitive activation, leading to intact state ER performance, even though 

underlying processes deviate from people with mentally healthy parents.  

In summary, state ER deficits in COPMI manifest as heightened physiological 

arousal, reduced inhibitory control, and difficulties in downregulating stress responses. 

Individual factors, such as situational demands,  child temperament, and parental 

disorder type and severity, may further moderate the extent of these deficits. 

Collectively, this body of research highlights the dynamic and multifaceted nature of 

state ER in COPMI, underscoring the need for further studies integrating cognitive, 

behavioral, and physiological measures to better understand these processes and their 

implications for child outcomes. 

 

2. Aims of this dissertation project 

The overarching aim of this dissertation project was to contribute to the 

understanding of TTMD and its underlying mechanisms by providing a comprehensive 

understanding of EP in COPMI. The project focuses on two core components of EP: 



19 
 

 

FER and ER, examining potential impairments and their implications for TTMD. This 

aim was pursued through two distinct yet inter-related studies with the following 

objectives: 

Study one focused on possible FER deficits in COPMI. Impairments in FER can 

contribute to difficulties in social functioning, interpersonal relationships, and emotional 

development, which are known risk factors for the emergence of mental health 

problems. Existing studies are limited by small and non-representative samples, often 

focusing on specific parental diagnoses. We aimed to revise existing findings in a 

diverse sample representative for outpatient mental health services in Germany rather 

than limiting inclusion to specific parental diagnoses. To operationalize this aim, FER 

was assessed using three distinct tasks to obtain a differentiated and multimodal 

picture: An EGNG to measure reaction times under emotional inhibition conditions, a 

video sequence task capturing dynamic facial expressions, allowing for greater 

ecological validity, and a Morphing-Task to assess recognition accuracy for gradually 

changing emotional expressions. 

 The second study aimed to comprehensively assess ER in COPMI using a 

multimodal approach that incorporated trait ER as well as state ER. ER is a 

transdiagnostic factor associated with mental health outcomes and has been identified 

as a critical pathway in the development of emotional difficulties in at-risk populations. 

By investigating both state and trait ER, this study aimed to provide a more nuanced 

understanding of ER processes in COPMI, which could reveal targets for preventive 

interventions. In a first step we aimed to assess possible group differences in state ER 

between COPMI and COPWMI. State ER was operationalized through an EGNG, 

which measured inhibitory control to emotional stimuli as a cognitive ER facet and by 

measuring HR and EDA during an emotional video task to evaluate autonomic nervous 

system responses. In a second step, we assessed the relationship between trait and 
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state ER, providing insight into how habitual ER strategies influence real-time 

regulation processes. Here, we hypothesized that trait ER, measured via self-report 

strategy, predicts state ER. 

The monograph contains parts that the doctoral student has previously published or 

submitted for publication as sole first author in peer-reviewed scientific journals: 

Chapter 3 was published as Werkmann, N. L., Luczejko, A. A., Hagelweide, K., 

Stark, R., Weigelt, S., Christiansen, H., Kieser, M., Otto, K., Reck, C., Steinmayr, R., 

Wirthwein, L., Zietlow, A.-L., Schwenck, C. and the COMPARE-family research group 

(2024). Facial emotion recognition in children of parents with a mental illness. Frontiers 

in Psychiatry, 15, 1366005. doi: 10.3389/fpsyt.2024.1366005  

Chapter 4 is currently under revision as Werkmann, N. L., Luczejko, A. A., 

Hagelweide, K., Sperl, M. F. J., Stark, R., Weigelt, S., Christiansen, H., Kieser, M., 

Otto, K., Reck, C., Steinmayr, R., Wirthwein, L., Zietlow, A.-L., Schwenck, C. and the 

COMPARE-family research group (2024). Multimodal Assessment of Emotion 

Regulation in Children of Parents with a Mental Illness. Manuscript submitted to: 

European Child & Adolescent Psychiatry.“ 

 

3. Study I: Facial Emotion Recognition in Children of 

Parents with a Mental Illness 
 

3.1. Abstract 

Objective: Facial Emotion Recognition (FER) is a fundamental social skill essential for 

adaptive social behaviors, emotional development, and overall well-being. FER 

impairments have been linked to various mental disorders, making it a critical 

transdiagnostic mechanism influencing the development and trajectory of mental 

disorders. FER has also been found to play a role in the transgenerational transmission 
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of mental disorders, with the majority of research suggesting FER impairments in 

children of parents with a mental illness (COPMI). Previous research primarily 

concentrated on COPMI of parents with internalizing disorders, which does not cover 

the full spectrum of outpatient mental health service populations. Furthermore, 

research focuses on varying components of FER by using different assessment 

paradigms, making it challenging to compare study results. To address these gaps, we 

comprehensively investigated FER abilities in COPMI using multiple tasks varying in 

task characteristics. Methods: We included 189 children, 77 COPMI and 112 children 

of parents without a diagnosed mental illness (COPWMI), aged six to sixteen. We 

assessed FER using three tasks with varying task demands: an emotional Go/NoGo 

task, a Morphing task, and a task presenting short video sequences depicting different 

emotions. We fitted separate two-level hierarchical Bayesian models (to account for 

sibling pairs in our sample) for reaction times and accuracy rates for each task. Good 

model fit was assured by comparing models using varying priors. Results: Contrary to 

our expectations, our results revealed no general FER deficit in COPMI compared to 

COPWMI. The Bayesian Models fitted for accuracy in the Morphing Task and Go/Nogo 

Task yielded small yet significant effects. However, Bayes Factors fitted for the models 

suggested these effects could be due to random variations or noise in the data. 

Conclusions: Our study does not support FER impairments as a general feature of 

COPMI. Instead, individual factors, such as the type of parental disorder and the timing 

of its onset, may play a crucial role in influencing FER development. Future research 

should consider these factors, taking into account the diverse landscape of parental 

mental disorders. 
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3.2. Background 

3.2.1. Facial emotion recognition 
 

Facial emotion recognition (FER) describes the ability to correctly decipher 

emotional expressions in human faces, which is crucial for adaptive social behaviors, 

emotional development, and overall well-being (Ekman & Friesen, 1976). This 

fundamental social skill emerges early in life, with the first precursors presenting in 

infancy (Durand et al., 2007; Ford et al., 2011; Roth-Hanania et al., 2011; Schwenck 

et al., 2014). FER continues to improve throughout childhood (Bilodeau et al., 2015) 

and reaches peak performance in early adulthood before declining again (Williams et 

al., 2009b). Research suggests that genetic and environmental factors play a role in 

the development of FER (Anokhin et al., 2010; Burley et al., 2022; Lau et al., 2009; 

Wilmer et al., 2010). Parents are a critical factor in FER development, especially during 

early childhood, because  they shape their children’s emotional environment in direct 

ways, such as explicit teaching of emotions, as well as indirectly through their own 

beliefs about emotions and their own FER abilities (Castro et al., 2015).  

Impaired FER is linked to various mental disorders in both children and adults (Kret 

& Ploeger, 2015), such as internalizing disorders (Bell et al., 2011; Ehring et al., 2008; 

Yoon et al., 2009), schizophrenia (van't Wout et al., 2007), borderline personality 

disorder (Mitchell et al., 2014) and externalizing disorders (Cooper et al., 2020). It is 

therefore considered to be an important transdiagnostic feature relevant for the 

development and course of mental illness (Hosman et al., 2009). FER also serves as 

a foundational element for further EP, regulation, empathy, and, consequently, 

proficient social interaction (Burley et al., 2022) – each of which is compromised across 

a spectrum of disorders as well (Hosman et al., 2009). Beyond being a transdiagnostic 

feature in mental illness, research shows that abnormal FER pre-dates the onset and 
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development of mental disorders (Burley et al., 2022; Mannie et al., 2007; van 

Zonneveld et al., 2019; Wells et al., 2020). 

 

3.2.2. FER assessment 
 

FER research has gained popularity over the past years, with assessment 

methods becoming more diverse. While early research on FER focused solely on 

identifying emotions in static pictures, more recent studies use a broader variety of 

assessment paradigms. This evolution is in part due to improvements in assessment 

technologies but also theoretically based as emotional expressions in natural contexts 

are often swift and subtle, meaning static pictures are not as ecologically valid as other 

stimulus types (Ambadar et al., 2005; Darke et al., 2019). However, as the landscape 

of studies on FER becomes more diverse regarding study design and employed tasks, 

the results also become more challenging to compare as task characteristics have a 

significant influence on study outcomes (Hayes et al., 2020; Herba & Phillips, 2004). 

One important factor to consider is the outcome measure used to assess FER. Some 

studies focus on accuracy rates, while others focus on reaction speed or sensitivity in 

FER assessment. These measures likely represent distinct components of FER and 

rely on different cognitive processes (Hayes et al., 2020; Herba & Phillips, 2004; Phan 

et al., 2002). Differences in the outcome measures also come with different practical 

implications: Because facial expressions change rapidly and are often subtle in realistic 

contexts, results measuring sensitivity towards emotional expressions might be more 

relevant than accuracy rates when deriving clinical implications from research findings. 

Furthermore, factors such as stimulus differences (e.g., ethnicity or sex of the faces), 

contextual clues, and response requirements can influence study outcomes (Hayes et 

al., 2020). In addition, the answer formats differ across studies. While in some studies 

participants are asked to name the presented emotion without any prompt, other 
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studies rely on forced-choice formats. Another critical difference between studies is 

whether the stimuli are static or contain motion. Because emotional expressions in 

human faces are dynamic, it can be argued that results derived from static stimuli 

display lower ecological validity than results gained with dynamic stimuli.  

Taken together FER is a relevant feature in the context of mental disorders and 

has gained popularity as a research subject in recent years. However, the diversity in 

study design and task characteristics must be considered when interpreting and 

comparing study outcomes.  

 

3.2.3. FER in children of parents with a mental illness 

 

Children of parents with a mental illness (COPMI) exhibit higher subclinical 

internalizing and externalizing symptom rates (Silke Wiegand-Grefe et al., 2009), 

compared to children of parents without a mental illness (COPWMI), and have a 

significantly elevated risk of mental disorder development (Hosman et al., 2009; Lenz, 

2022; Mattejat & Remschmidt, 2008). Considering parents’ vital role in shaping their 

children’s emotional environment in various ways (Castro et al., 2015) in conjunction 

with the significance of FER in the context of mental illness, it is plausible to assume 

FER impairments in COPMI.  

However, research on FER in COPMI yields heterogeneous results. While the 

majority of studies suggest FER impairments in COPMI to varying extents, a few 

studies found FER improvements for specific emotions compared to COPMWI. 

Research on FER in children of parents with depression provides evidence supporting 

the idea of FER deficits (Joormann et al., 2010; Mannie et al., 2007).  (2010) assessed 

FER in daughters of mothers with a history of depression using facial stimuli morphing 

from a neutral to an emotional facial expression (Morphing Task). They found 

daughters of mothers with a history of depression to make more errors in identifying 
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anger and to require higher intensity to identify sad facial expressions accurately. 

(2007) add to this body of evidence. In their study young adults who had a biological 

parent with a history of depression performed significantly slower in an emotional 

categorization task. Further, research found that FER deficits among COPMI were 

discernible from an early age (Creswell et al., 2008; Meiser et al., 2015; Székely et al., 

2014). In a study by  (2014) depressive symptoms at any time point during the child’s 

life significantly predicted impaired accuracy in an emotion identification task using 

static pictures in preschoolers. . (2015) found aligning evidence, stating that preschool-

aged children whose mothers had suffered from postpartum depression or anxiety 

disorders performed significantly worse on emotion labeling tasks. Also, FER 

impairments do not seem to be specific to children of parents with depression, because 

research found FER impairments in children of parents with other disorders as well 

(Ambadar et al., 2005; Bilodeau et al., 2015; Castro-Vale et al., 2020; Hanford et al., 

2016; Horton et al., 2017; Lussier et al., 2023; Pine et al., 2005; Sharma et al., 2017). 

Hanford et al. (2016) assessed FER in children of parents diagnosed with bipolar 

disorder using a task presenting emotional expressions in static faces at different 

intensities. They included symptomatic as well as asymptomatic teenage children in 

their study. Here, children of parents diagnosed with bipolar disorder made more errors 

across emotions regardless of their own diagnostic status. Sharma et al. (2017) add to 

these findings, because they found unaffected school-aged children of parents 

diagnosed with bipolar disorder to conduct more errors in overall emotion recognition 

and specifically in the recognition of fear on a static picture task. In a study by Bilodeau 

et al. (2015) the existing evidence was expanded onto children of parents with panic 

disorder. They assessed FER in unaffected children of parents with a current or past 

history of panic disorder and found those children made more errors in recognizing 

fear and anger as well as sadness. Horton et al. (2017) noted children of parents with 
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diagnosed schizophrenia to show lower accuracy as well as recognition speed across 

all emotions and for fear specifically.  

However, as mentioned above, a few studies yielded contrasting results. Lopez-

Duran et al. (2013) assessed FER in children whose parents have a documented 

history of childhood-onset depression via a Morphing Task. They found boys, but not 

girls, of parents with a history of depression to require lower intensity levels to correctly 

identify sadness in a Morphing Task. Burkhouse et al. (2016) assessed FER in children 

of mothers with a history of depression using a forced-choice emotion identification 

task. They found children of mothers with a history of depression to exhibit increased 

sensitivity in detecting sad faces and reduced sensitivity in detecting happy faces only 

if the children carried a specific allele in their oxytocin receptor gene. Children who did 

not have this genetic predisposition did not show any differences in FER compared to 

the control group. Joormann et al. (2007) added to this body of evidence because they 

found daughters of mothers with depression to display selective attention toward 

negative facial expressions, while daughters of healthy mothers exhibited selective 

attention to positive facial expressions after a negative mood induction paradigm. The 

“Stress Acceleration Hypothesis” explains these results. It proposes FER 

improvements for specific emotions in COPMI as an adaptive survival strategy to a 

negative environment (Callaghan & Tottenham, 2016). According to this theory, it can 

be beneficial for children of parents with depression to be sensitive towards sad facial 

expressions, because they are a relevant social cue in their home environment and 

may be connected to certain expectations regarding the child’s behavior. However, the 

studies mentioned above only show FER improvements for specific emotions and in 

specific contexts (e.g., children with certain genetic predispositions), suggesting that 

FER improvements are not a general feature related to parental mental illness.  



27 
 

 

Taken together, while a few studies find FER improvements for specific 

emotions and/or in specific contexts (Burkhouse et al., 2016; Callaghan & Tottenham, 

2016; Joormann et al., 2007; Lopez-Duran et al., 2013), most research suggests FER 

impairments in COPMI (Anokhin et al., 2010; Bilodeau et al., 2015; Castro-Vale et al., 

2020; Hanford et al., 2016; Horton et al., 2017; Joormann et al., 2010; Lau et al., 2009; 

Lussier et al., 2023; Mannie et al., 2007; Meiser et al., 2015; Pine et al., 2005; Sharma 

et al., 2017; Székely et al., 2014; Wilmer et al., 2010). However, due to differences in 

study designs and employed tasks, it remains unclear whether these deficits are 

specific to certain emotions, tasks, or stimuli. Further, almost all research on FER in 

COPMI focuses on children of parents with internalizing disorders. However, this is not 

representative for populations in the mental healthcare system. To expand existing 

findings and to ensure generalizability for populations assessing outpatient mental 

health services, it is essential to assess a more heterogeneous group of COPMI 

regarding parental disorder type.  

Thus, our study employs different tasks with varying task demands in a COPMI sample 

representative for populations assessing outpatient mental health services to get 

deeper insights into FER in COPMI. In line with the majority of research, we 

hypothesized that COPMI would show impairments in FER across all three tasks. 

Specifically, we hypothesized that COPMI would show lower accuracy rates and higher 

reaction times in an emotional Go/NoGo task (H1). Second, we expected COPMI 

would show lower accuracy rates and higher reaction times in a morphing task (H2). 

Third, we expected lower accuracy rates in correctly naming emotions in a non-

speeded task presenting emotional video sequences (H3). 
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3.3. Method 

3.3.1. Study design  

The present study was conducted in a cross-sectional setting. Participants took 

part in questionnaire assessment as well as a lab assessment. See section 4.3.5. for 

more details. The present study is part of a randomized controlled multicenter study of 

a preventive intervention for COPMI in Germany (COMPARE-family) and its add-on 

project COMPARE-emotion). The projects are described in detail in the study protocols 

(Christiansen et al., 2019; Stracke et al., 2019). The local ethics committee approved 

the study, and informed consent was given by each parent and child participating in 

COMPARE-family and COMPARE-emotion. 

 

3.3.2. Eligibility criteria 
 

Inclusion criteria were: a) children between 6-16 years of age for COPMI, b) a 

parent with a mental illness according to the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5) (American Psychiatric Association, 2013) assessed via a 

semi-structured clinical interview, and for COPWMI c) parents without a current or past 

mental disorder and without current or past psychotherapeutic treatment. Exclusion 

criteria were a) insufficient German language skills of children and parents, b) for 

COPMI severe impairment of the children requiring comprehensive treatment, c) 

parental ongoing outpatient or inpatient treatment or continuous use of 

benzodiazepines and d) for COPWMI a TCBCL ≥ 62.  

 

3.3.3. Recruitment 
 

COPMI were recruited as part of the COMPARE-family project (Christiansen et 

al., 2019; Stracke et al., 2019). Parents with a mental illness were primarily recruited 
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through university outpatient clinics in Gießen and Bochum in Germany. In Gießen, 

families were additionally contacted via letters to families with children in the 

corresponding age range provided by the local registry office, public advertisement, 

information material in inpatient psychiatric clinics and psychotherapeutic practices, 

and the University’s internal mailing list. COPWMI were recruited in Gießen and 

Dortmund as part of the add-on project COMPARE-emotion via the respective 

research group’s database of former study participants, mailings of families with 

children in the corresponding age range, social media advertisement, and public 

advertisement in schools and daycare centers.  

 

3.3.4. Measures 

 

3.3.4.1. Diagnostic measures 

 

Socioeconomic status (SES). SES was assessed according to the Studie zur 

Gesundheit von Kindern und Jugendlichen in Deutschland (KiGGS) study (Lange et 

al., 2007). The SES index ranges between 3.0 and 21.0 and considers education, 

professional qualifications, status and net household income. The index can be used 

as a metric variable or grouped into low, middle, and high SES (Lampert et al., 2018). 

We assessed SES in a metric way. 

 

Psychopathology of children. We used the German parent-report version of the 

Child Behaviour Checklist 6-18R (CBCL 6-18R;(Döpfner et al., 2014)) to assess the 

psychopathology of COPMI and COPWMI. Items are aggregated into three 

superordinate scales (externalizing problems, internalizing problems, and total 

problems). Good to very good internal consistencies were reported for the CBCL 6-

18R (Cronbach’s alpha =.82 –.93; (Döpfner et al., 2014)). We derived T-values for 

analyses according to the norm tables provided in the questionnaire manual.  
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Parental psychopathology. We used the German version of the self-reported 

questionnaire Brief Symptom Inventory (BSI; (Derogatis, 2017)) to assess parents' 

psychopathology. The BSI contains 53 items rated on a 5-point Likert Scale from 0 (not 

at all) to 4 (very much). We aggregated items to the Global Severity Index (GSI). 

Derogatis (2017) reported very good internal consistency of GSI (Cronbach’s Alpha = 

.97). Parents of COPWMI were excluded if GSI was above the cut-off value (TGSI ≥ 62).  

For further analyses, we derived T-values according to the norm tables provided in the 

questionnaire manual.  

 

Diagnostic interview for mental disorders (DIPS). The DIPS (Margraf et al., 

2017) is a semi-structured diagnostic interview to determine mental disorders 

according to the DSM-5 (American Psychiatric Association, 2013). Trained clinicians 

conducted it to assess the diagnostic status of the parents of COPMI. Previous studies 

report high inter-rater reliability (.72 < κ < .92) and test-retest reliabilities, mostly in the 

range of .62 to .94 (Margraf et al., 2017). 

 

 

3.3.4.2. Experimental measures 

 

Emotional Go/Nogo-task. This task was developed by (Tottenham et al., 2011) 

as a means to assess different components of EP in children. The stimuli for this task 

consisted of grayscale pictures displaying neutral, sad, and angry faces, derived from 

NimStim Set (Tottenham et al., 2009), including five male and five female faces of 

White, Black, and Asian individuals, depicting sad, fearful or neutral expressions. The 

experiment consisted of six blocks with 48 trials each. Seventy-three % (35 trials) were 
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Go-trials, 27% (13 trials) were Nogo-trials. In each block, one expression (neutral, 

fearful, sad) was the Go-stimulus and one other was the Nogo-stimulus. The order of 

the blocks was randomized for each participant, while the stimulus order within a block 

was kept consistent. The stimuli were presented for 1000 ms with 2000 ms between 

stimuli. In between stimuli, a white fixation cross was presented. The children were 

instructed to press the space bar for each Go-stimulus and not to react to Nogo-stimuli 

as fast and with as few mistakes as possible. Reactions were only counted within the 

stimulus presentation interval of 1000 ms. In line with suggestions by (Tottenham et 

al., 2011), we calculated D-prime as a measure of accuracy by subtracting z-

standardized false alarms (reactions to Nogo-stimuli) from z-standardized correct 

answers (reactions to Go-stimuli) for each participant. We also computed mean 

reaction times for the Go-stimuli for each participant across all blocks as a measure for 

FER speed, excluding reaction times lower than 100 ms. 

 

Morphing task. Morphing tasks are well-established tasks to assess emotion 

recognition using dynamic facial stimuli. The Morphing task included in our study was 

developed in reference to a Morphing task by Schwenck et al. (Schwenck et al., 2012). 

Children watched 48 film clips of 9s length that started with a neutral facial expression 

and changed continuously to an emotional expression. The stimuli consisted of 30 

different White faces, 15 male and 15 female, displaying the emotions anger, sadness, 

joy, and fear. The faces were sourced from the KDEF database (Lundqvist et al., 1998). 

Participants were instructed to press the spacebar on the computer keyboard as soon 

as they recognized the person’s emotion and to name it out loud to the experimenter 

afterward. If participants did not press the spacebar during the 9s-long video, they were 

encouraged to name or guess the presented emotion. If the children did not name any 

emotion, the four possible answers were presented on the screen, and children were 
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asked which of those emotions they saw. Experimenters entered the emotion via 

keystroke. Reaction times of correct trials and accuracy rates were assessed. In a 

control task, shapes morphed into animals, and children were asked to press the space 

bar as soon as they recognized the animal and then name the animal they recognized. 

Reaction times and accuracy rates from this control task were included as covariates 

in further analyses to ensure possible impairments are specific to identifying emotions.  

 

Task presenting emotional video sequences. This task was ad-hoc developed 

and tested in a pilot study in order to assess emotion recognition as well as 

compassion, mimicry and arousal in children while watching emotional video clips. The 

participants were presented with 8 short videos (between 23-36 seconds). Each clip 

featured a protagonist (a child or teenager) displaying either fear, sadness, happiness 

or anger. The video clips were derived from the German children’s TV program. After 

each clip participants were asked to a) name the emotion displayed, b) rate their own 

arousal while watching the video between 1 to 5, and c) rate their compassion for the 

protagonist on a scale of 1 to 5. After each clip a marine life clip (approx. 30 sec) was 

presented to avoid carry-over-effects for the physiological data assessed during the 

task. When asked to name the presented emotion, participants were aware that the 

emotion had to be either fear, sadness, happiness or anger. Participants were given 

an unlimited amount of time to answer. Accuracy rates were calculated as percentages 

of correct answer across all trials.  

 

3.3.5. Procedure 
 

All participants and their parents gave written informed consent before the 

assessment. Parents received an expense allowance of €50 (COPWMI)/€15 (COPMI). 

Parents of COPMI were additionally included in the longitudinal intervention study 



33 
 

 

(COMPARE-family) and, therefore, received disorder-specific evidence based 

cognitive behavioral treatment after this assessment. Questionnaires were completed 

by parents online prior to or during the in-person assessment. During the in-person 

assessment, children were asked to complete three computerized tasks and fill in 

questionnaires, while the adjoining parent was interviewed by a trained professional 

regarding their children’s diagnostic status. In a separate appointment, the parents of 

COPMI completed a clinical interview regarding their own diagnostic status.  

Children completed the Go/Nogo-task (Tottenham et al., 2011), morphing task 

((Schwenck et al., 2012), and a task presenting emotional video clips developed 

specifically for our study in randomized order. For all computer tasks, children were 

positioned in a quiet room, in 60 cm distance from a stationary computer screen (24 

inch, 1920 x 1080 pixel). The tasks were presented via the e prime software 

(Psychology Software Tools, Inc., 2016).  

 

3.3.6. Analysis strategy 
 

We performed statistical analyses using SPSS version 28.0 (IBM Corp, 2021) 

and Rstudio version 2023.06.2 (RStudio Team, 2020) along with additional packages 

brms (Bürkner, 2021) and bayestestR (Makowski et al., 2019a). First, mean reaction 

times were computed as the mean of all reaction times across correct trial. Accuracy 

rates were computed as the number of correct trials divided by the number of total 

trials. To address the need for confounding variables in further analyses, we examined 

possible differences in demographic characteristics between COPMI and COPWMI 

(see Table 1). In all analyses age, sex and SES were included as covariates. Two-

level Bayesian hierarchical linear models with group (COPMI vs. COPWMI) as fixed 

and family (to account for siblings) as random effects were fit using the brms package 

(Bürkner, 2021) to test our hypotheses. Models with a normal-skew distribution were 
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chosen for all outcome variables, except for reaction times in the Morphing task, to 

account for skewness in the data distribution (Martin & Williams, 2017). 95% credibility 

intervals (CIs) were calculated for each model and statistical significance for regression 

coefficients was identified when the CI did not include zero. We fit separate models for 

mean accuracy and reaction times in the Go/Nogo-task and the Morphing task, as well 

as accuracy in the task presenting emotional video sequences. Models yielding 

significant effects were split up into single models for each emotion to be able to identify 

the cause of the effect. Bayes Factor (BF) was calculated for each model using 

Savage-Dickey ratio via the bayestestR package (Makowski et al., 2019a) as a means 

to assess the relative evidence for the alternative over the null model (Makowski et al., 

2019b). BF smaller than 1.00 suggests that evidence favors the null hypothesis, while 

BF greater than 1.00 suggests that evidence favors the postulated alternative 

hypothesis. Priors in each model were adjusted to account for beliefs about general 

data distributions as well as effect sizes to ensure the best model fit, taking RMSEA, 

BIC; Bulk- and Tail ESS into account. To ensure that our sample was large enough to 

detect possible FER differences we took several parameters, such as R-hat values, 

effective sample sizes (Bulk- and Tail-ESS) and BIC into account. Bayesian methods 

don’t rely on power analysis in the classical/frequentist sense to determine the 

statistical power/required sample size, but rather the model fit determines whether the 

results are reliable. Generally, Bayesian models are well equipped to model data even 

in small samples, as they don’t rely on asympotics (McNeish, 2016). However, in small 

samples the models become more sensitive to the employed priors (Smid et al., 2020). 

To address this prior sensitivity, we compared models with varying priors and 

compared BIC as well as Bulk- and Tail-ESS. So, while sample size does have an 

effect on the Bayes models, we assured that our sample was large enough by assuring 

the model fit parameters were very good.  
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3.4. Results 

3.4.1. Participants 

 

In total, 189 children were included in this study, with 77 COPMI and 112 

COPWMI. Children ranged in age from six to sixteen years (M = 10.60, SD = 2.27), 

and 50.30% (n = 95) of the children were female. In the COPMI group 20 children were 

siblings, in the COPWMI group 36 children were siblings. For more detailed 

demographic characteristics, see Table 1. COPMI and COPWMI did not differ 

significantly in age and gender or parents’ age and gender. There were significant 

group differences between the groups in children’s psychopathological symptoms and 

socioeconomic status (SES; see Table 1). In both groups, most of the parents were 

mothers (81.80% in the COPMI group and 85.10% in the COPWMI group), but there 

was no significant difference in gender distribution between the groups (see Table 1). 

The majority of parental primary diagnoses were depressive disorders (48.1 %). On 

average, parents had M = 1.83 diagnoses (SD = 1.17, range from 1 - 5), and the 

severity of the primary diagnosis ranged from four to eight according to the Diagnostic 

Interview of Psychological Disorders (DIPS;Margraf et al., 2017) (M = 5.89, SD = .75; 

range between 0 and 8, diagnosis being clinically relevant from 4 and above). For 

further classifications of primary diagnoses, see Table 2.  

Table 1 Demographic characteristics of participants and means and standard deviations of 
psychopathological symptoms of children and parents 

 
COPMI 

(N = 77) 

 COPWMI 

(N = 112) 

 

 
M (SD)/ N(%)  M (SD)/ N(%) p 

Children     
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Age 10.23 (2.78)  10.86 (2.66) 
 

.122 

Sex (female) 44 (48.35)  56 (57.14) .836 

CBCLext (T-score) 49.86 (9.71)  44.58 (8.36) <.001 

CBCLint (T-score) 

2nd child  

3rd child  

55.95 (10.24) 

20 
 

- 

 46.64 (10.32) 

32 
 

4 

<.001 

Parents     

Age 41.91 (6.05)  43.55 (5.72) .088 

Sex (female) 54 (81.80)  74 (85.10) .594 

SES 14.27 (3.35)  18.24 (2.27) <.001 

BSI GSI (T-score) 62.68 (13.54)  39.84 (9.33) <.001 

CBCLext = Externalizing Subscale Score of the Child Behavior Checklist; CBCLint = Internalizing 

Subscale Score of the Child Behavior Checklist; SES = Socioeconomic Status; BSI GSI = Global 

Severity Index of the Brief Symptom Inventory  

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Classification of primary diagnoses in parents with mental illness 

 N % 

Depressive Disorders 37 48.1 

Anxiety Disorders 12 15.6 

Trauma- and Stressor-Related Disorders 21 27.3 

Somatic Symptom and Related Disorders 2 3.6 



37 
 

 

Feeding and Eating Disorders 2 3.6 

Schizophrenia Spectrum and Other Psychotic 

Disorders 

3 3.9 

 

 

3.4.2. Hypothesis testing  

Means and standard deviations for each outcome measure are reported 

separately for both groups (COPMI vs. COPWMI) in Table 3. Bayesian correlational 

measures between the covariates and the outcome measures can be found in the 

supplement. Because in Bayesian modeling, decisions regarding the inclusion of 

covariates in further analyses are not solely based on correlation measures or 

coefficients but rather on a holistic consideration of the research question, prior 

knowledge, and the underlying mechanisms, SES, gender and age were included in 

the Bayes models. Model fit for each model indicated, that Bayes models including all 

three variables were the best fit for our data.  
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Table 3 Means and Standard deviations for each task separately for COPMI and COPWMI as well as Bayesian analysis szatistics for each outcome variable 

 Mean (SD) 
Standardized 

estimate 
SD 

95% CIlower 95% CIupper 
Bayes Factor 

 COPMI COPWMI      

Accuray 
Go/Nogo Task 

(D-prime) 

-.188 
(1.707) 

.110 (1.505) -.197 .489 -.293 -.101 .839 

RT Go/Nogo 
Task 

340.772 
(84.754) 

360.437 (54.382) -3.876 9.005 -21.293 14.064 .027 

Accuracy MT 
Baseline 

.868 (1.32) .900 (.098) 

     

RT MT Baseline 7.493 (.749) 7.255 (.733) 

     

Accuracy MT .906 (.069) .873 (.088) -.024 .011 -.045 -.003 .187 

RT MT 5.790 (.807) 5.535 (.853) .095 .165 -.228 .417 <.001 

Accuracy VST .952 (.085) .956 (.119) .001 .006 -.011 .014 .008 

MT = Morphing Task; RT = Reaction Times; VST = Task depicting emotional video sequences; CI = credibility interval, SES = socioeconomic status  

Significant effects are printed in bold.  
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Table 4 Models for accuracy per emotion in the Morphing Task 

 
Standardized 

estimate 
SD 95% CIlower 95% CIupper BF 

Joy Accuracy .000 .001 -.002 .002 .002 

Anger 
Accuracy 

-.005 .006 -.018 .007 .012 

Sadness 
Accuracy 

-.008 .011 -.031 .014 .012 

Fear Accuracy -.010 .009 -.030 .008 .022 

 

3.4.2.1. FER differences in the emotional Go/Nogo-task 

We calculated D-prime per participant for the Go/Nogo-task across the four 

blocks where an emotional expression was set as the Go-stimulus. The model for 

accuracy, measured by D-prime, in the Go/Nogo-task was fitted to the data using 

normal-skew family and including a random intercept for family and a population-level 

effect for group (COPMI vs. COPWMI). The model ran 40,000 Markov Chain Monte 

Carlo (MCMC) iterations per chain across 5 chains. The model showed good 

convergence, indicated by R-hat values close to 1 for all parameters. Effective sample 

sizes (Bulk-ESS and Tail-ESS) were sufficiently high, indicating reliable parameter 

estimates. The model indicates an effect for being a COPMI on accuracy in the 

GoNogo- Task (b = -.197, 95% CI [-.293 to -.101]), namely we observed a statistically 

significant decrease in Go/Nogo Task-accuracy of .197 units for COPMI compared to 

COPWMI. However, BF indicates that the evidence provided mildly favors the null 

hypothesis over the postulated alternative hypothesis (BF = .839). 
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We calculated mean reaction times per participant for the Go/Nogo-task across 

the four blocks where an emotional expression was set as the Go stimulus. The model 

for reaction times in the Go/Nogo-task was fitted to the data using normal-skew family 

and including a random intercept for family and a population-level effect for group. The 

model ran 40,000 MCMC iterations per chain across five chains. The model showed 

good convergence, indicated by R-hat values close to 1 for all parameters. Effective 

sample sizes (Bulk-ESS and Tail-ESS) were sufficiently high, indicating reliable 

parameter estimates. The model indicates no effect of being a COPMI on reaction 

times in the Go/Nogo-task (b = -3.876, 95% CI [-21.293 to 14.064]). Furthermore, BF 

indicates that the evidence provided strongly favors the null hypothesis over the 

postulated alternative hypothesis (BF = .027). 

 

3.4.2.2. FER differences in the Morphing task 

Mean accuracy rates were computed for each participant across all emotions. 

The model for accuracy in the Morphing task was fitted to the data using normal-skew 

family and including a random intercept for family and a population-level effect for 

group. The model ran 40,000 MCMC iterations per chain across 5 chains. The model 

showed good convergence, indicated by R-hat values close to 1 for all parameters. 

Effective sample sizes (Bulk-ESS and Tail-ESS) were sufficiently high, indicating 

reliable parameter estimates. The model indicates a small effect of being COPMI on 

the accuracy in the Morphing task (b = -.024, 95% CI[-.045 to -.003]), namely we 

observed a statistically significant decrease in Morphing task accuracy of .024 units for 

COPMI compared to COPWMI. However, BF indicates that the evidence provided 

strongly favors the null hypothesis over the alternative hypothesis (BF = .187). 

Subsequent models fit for accuracy for each emotion separately did not yield significant 

results (see Table 4).  
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Mean reaction times were calculated for each participant across all trials and all 

emotions. The model for reaction times in the Morphing task was fitted to the data 

using Gaussian family and including a random intercept for family and a population-

level effect for group. The model ran 40,000 MCMC iterations per chain across 5 

chains. The model showed good convergence, indicated by R-hat values close to 1 for 

all parameters. Effective sample sizes (Bulk-ESS and Tail-ESS) were sufficiently high, 

indicating reliable parameter estimates. The model indicates no effect of being COPMI 

on reaction times in the Morphing task (b = .095, 95% CI[-.228 to .417]). BF indicates 

that the evidence provided strongly favors the null hypothesis over the alternative 

hypothesis (BF <.001).  

 

3.4.2.3. FER differences in the task presenting emotional video sequences 

 

  Mean accuracy was calculated for each participant across all video clips. The 

model for accuracy in the task presenting emotional video sequences was fitted to the 

data using normal-skew family and including a random intercept for family and a 

population-level effect for group. The model ran 40,000 MCMC iterations per chain 

across 5 chains. The model showed good convergence, indicated by R-hat values 

close to 1 for all parameters. Effective sample sizes (Bulk-ESS and Tail-ESS) were 

sufficiently high, indicating reliable parameter estimates. The model indicates no effect 

of being COPMI on accuracy in a task presenting emotional video sequences (b = .001, 

95% CI[ -.011 to .014]). BF indicates that the evidence provided strongly favors the null 

hypothesis over the alternative hypothesis (BF = .008). For a summary of the 

parameters of each Bayes model see Table 3.  
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3.5. Discussion 

 

Our study aimed to compare facial emotion recognition (FER) abilities between 

children of parents with mental illness (COPMI) and those without (COPWMI), 

expanding beyond depression to various parental disorder types. We utilized diverse 

tasks involving static and dynamic stimuli, considering task influence on outcomes 

(Hayes et al., 2020). Based on previous findings, we hypothesized that COPMI show 

FER impairments across all three tasks in accuracy as well as recognition speed in the 

two tasks, in which RT was measured. Contrasting our expectations, our results did 

not indicate a general FER deficit in COPMI compared to COPWMI. There was no 

effect of having a mentally ill parent on recognition speed (measured via reaction times) 

in neither the Go/Nogo task or the Morphing task. For accuracy, the models fit for the 

Morphing task and the Go/Nogo task yielded a significant effect: COPMI were 

significantly less accurate in identifying emotional expressions in both tasks (see Table 

3). However, the effect size was small, and the Bayes Factor calculated for the models 

was below one, pointing toward the null hypothesis and suggesting that the effect could 

be due to noise or random variations. Furthermore, deconstructing the accuracy in the 

Morphing task by fitting models for each emotion separately yielded no significant 

results (see Table 4).  

In summary, our results suggest no effects of having a mentally ill parent on 

recognition speed and only little effects on accuracy for FER. This does not align with 

the majority of previous findings. Our divergent result could be based on numerous 

reasons; of which we consider three to be specifically interesting for future 

investigation: Firstly, our study exclusively includes parents with a mental disorder 

acute at the time of assessment, which differed from prior research, often including 

parents with a history of mental disorders rather than a current diagnosis (Bilodeau et 
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al., 2015; Burkhouse et al., 2016; Joormann et al., 2010; Lopez-Duran et al., 2013; 

Mannie et al., 2007). Research on the development of FER abilities and the influence 

of a parental mental illness on children suggests that this might make a relevant 

difference. Research on the influence of parental mental health found children to be 

especially sensitive to their parent’s mental health during the first years of life 

(Kuramoto et al., 2013; Lussier et al., 2023; Ranning et al., 2022; Schalinski et al., 

2016). 

In addition, FER abilities start to develop in early infancy (R. M. Ford et al., 2011; 

Roth-Hanania et al., 2011)and Pascalis et al. (2020) argue for a sensitive period for 

face processing throughout the early years of life. Parental influence on children’s FER 

abilities is also strongest during infancy, because parents are the main interaction 

partners for their children (Castro et al., 2015). Because mental illness is also 

associated with changes in facial expressivity (Harrigan et al., 2004; Peham et al., 

2015; Wang et al., 2020), this means that COPMI are confronted with deviations in 

their main interaction partner’s facial expression during a sensitive period.  

Taking into account the early development of FER and children being highly 

sensitive to parental mental health issues in infancy, it is possible that not the parental 

mental illness itself is associated with FER impairments in children, but rather the 

timing of the first parental disorder onset might be relevant. Therefore it is possible that 

in our sample, we might not see an effect of having a mentally ill parent on FER abilities 

in COPMI, because the mental illness did not occur at a specific time point in the child’s 

life. Future research should take this into consideration by assessing FER in COPMI 

in the context of the timing of the parental mental disorder, optimally through 

prospective longitudinal studies. Secondly, the COMPARE-project was an at-risk-

evaluation, aiming to assess COPMI that do not show clinically relevant signs of a 

mental disorder themselves, yet. It could therefore be that due to selection bias we 
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included specifically those children that built up a resilience from the parental mental 

disorder. In this case those children would not show any FER impairments but would 

also not be representative of COPMI in general. We assessed internalizing and 

externalizing behaviors in COPMI, and while levels were significantly heightened in 

COPMI compared to COPWMI, mean T-Scores were still below the clinical cut-off for 

COPMI, suggesting that they did not display clinically relevant levels of internalizing 

and/or externalizing behaviors. However, the cross-sectional study design did not allow 

any further insights, because we are unable to assess possible mental illness in the 

children’s futures. Lastly, past research mainly focused on children of parents with 

depression and mood disorders (Bilodeau et al., 2015; Burkhouse et al., 2016; Hanford 

et al., 2016; Joormann et al., 2010; Mannie et al., 2007; Sharma et al., 2017; Székely 

et al., 2014). To our knowledge, there is no study to date examining FER in a 

heterogeneous COPMI sample regarding parental disorder type. However, results 

found in children of parents with depression cannot necessarily be generalized to other 

disorders, because disorders have varying etiologies, symptom profiles, and 

neurobiological underpinnings. It is possible that FER is, in fact, not a transdiagnostic 

feature but rather only relevant for specific disorders and that the diversity in parental 

disorders in our sample might have diluted the potential FER effects for specific 

disorders. This could explain the trend for worse accuracy in COPMI compared to 

COPWMI in our sample. Future research should take a closer look at this when 

assessing FER impairments in COPMI by conducting subgroup analyses.   

 

3.5.1. Strengths and Limitations 

 

While our study offers valuable insights, it is essential to acknowledge several 

limitations when interpreting our findings. The most significant limitation lies in the 

cross-sectional study design. While it allowed for comparing FER abilities between 
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COPMI and COPWMI, it did not allow for prognostic conclusions regarding FER in 

COPMI. To be able to understand possible risk factors for transgenerational 

transmission of mental disorders and monitor their role in the onset and course of 

mental illness, longitudinal research is needed. Further, our assessment paradigms 

also came with a set of limitations. The accuracy rates, particularly in the task 

presenting emotional video sequences, displayed strong ceiling effects, suggesting 

that the tasks may have been too easy for the children to depict a variability in FER 

abilities. Therefore, the task's suitability for assessing FER impairments should be 

reconsidered for future studies, especially since we found a trend of COPMI being less 

accurate in FER in the other tasks. Future research should adapt this task further to 

mitigate ceiling effects. To address the issue of skewed data in our study, we employed 

Bayesian models with normal-skew family (Martin & Williams, 2017) because they offer 

greater predictive utility compared to frequentist models using data transformations 

and, therefore, were the favorable solution in this context. Lastly, our study sample 

presents some limitations as well. While our sample is representative of the population 

assessing outpatient mental health services, sample sizes for parental disorder types 

are not homogeneous and, for some disorders, very small (e.g., n = 2 for feeding and 

eating disorders), preventing us from performing subgroup analyses to assess FER 

separately for different parental disorder types. Keeping these limitations in mind, the 

study still provides essential information for the field of FER in COPMI. Our study was 

the first to assess FER in a COPMI sample representative for outpatient mental health 

services. Diagnostic status of parents and children was assessed using state of the art 

clinical interviews. The results were rated by trained clinicians, which assured proper 

diagnosis rather than self-report symptomatology. In addition, this study was the first 

to our knowledge to assess FER in COPMI using three different tasks varying in their 

task demands for assessment.  
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3.5.2. Implications and Conclusion 

 

Our results suggest that FER impairments are not a transdiagnostic feature in 

COPMI. However, these results need to be confirmed by future research, especially 

including information on the time point of the on-set of the parental disorder and taking 

a closer look at different disorders separately, for example by conducting subgroup 

analyses. Drawing practical implications from our study, our results suggest that 

COPMI are a heterogeneous group with many factors interplaying. Individual factors, 

such as parental disorder type and time point of disorder onset, need to be assessed 

and considered when developing COPMI interventions.  
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3.6. Supplement 
 

Table 5 Bayesian Correlations between outcome measures and covariates including Person Correlation Coefficients and Credibility intervals 

MT = Morphing Task; RT = Reaction Times; VST = Task depicting emotional video sequences; CI = credibility interval, SES = socioeconomic status  

Significant effects are printed in bold

  Accuracy 
Go/Nogo-Task 

Accuracy MT 
RT Go/Nogo 

Task 
RT MT 

RT MT 
Baseline 

Accuracy MT 
Baseline 

Accuracy VST Gender Age 

Accuracy MT 
Pearson .413         

CI .287 - .521         

RT Go/Nogo 
Task 

Pearson 0.829 .222        

CI .779 - .869 .007 - .344        

RT MT 
Pearson -.203 .135 - .211       

CI -.338 - -.066 -.007 - .268 -.334 - -.062       

RT MT  
Baseline 

Pearson -.131 -.032 -.097 .230      

CI -.269 - .007 -.166 - .115 -.236 - .042 .095 - .365      

Accuracy MT 
Baseline 

Pearson .195 .220 .073 .061 .192     

CI .055 - .325 .081 - .351 -.074 - .207 -.080 - .203 .048 - .319     

Accuracy VST 
Pearson .259 .276 .145 -.144 -.144 .067    

CI .121 - .385 .140 - .403 .004 - .287 -.277 - -.001 -.278 - .004 -.069 - .207    

Gender 
Pearson .096 .206 .086 -.020 .065 .208 .118   

CI -.052 - .232 .067 -.336 -.054 - .224 -.160 - .121 -.079 - .204 .069 - .338 -.021 - .253   

Age 
Pearson .578 .290 .315 -.031 -.231 .185 .234 -.007  

BF .474 - .664 .153 - .413 .185 - .436 -.173 - .103 -.360 - -.089 .041 - .316 .099 - .363 -.144 - .133  

SES 

Pearson .024 .091 .073 -.159 -.169 .056 .092 .037 .013 

BF -.119 - .166 -.049 - .231 -.065 - .214 -.287 - -.015 -.300 - -.028 -.082 - .204 -.042 - .234 -.099 - .175 -.123 - .157 
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4. Study II: Multimodal Assessment of Emotion 

Regulation in Children of Parents with a Mental Illness 
 

 

4.1. Abstract:  

Background: Emotion regulation (ER) is a critical process crucial for mental health 

across the lifespan involving physiological, cognitive, and behavioral aspects. Children 

of parents with mental illness (COPMI) face unique challenges in ER development due 

to genetic and environmental factors, making them vulnerable to psychopathology. 

Despite the emphasis on trait ER in research, the integration of state ER measures is 

necessary for a comprehensive understanding of regulatory processes in COPMI. 

Method: This study employed a multimodal approach to assess ER in COPMI and 

children of parents without mental illness (COPWMI). We utilized an emotional Go/No-

Go task for cognitive state ER, physiological measures (heart rate [HR] and electro 

dermal activity [EDA]) during an emotional video task to capture autonomic responses, 

and self-report questionnaires to evaluate trait ER. The relationship between state and 

trait ER was also analyzed using hierarchical linear models. Results: Hierarchical 

linear models revealed no significant group differences in state ER measures, except 

for a minor difference in peak EDA during emotional stimuli F(1, 94.85) = 4.14, p = 

.045, ηp
2 = 0.04. We could not verify the hypothesized relationship between trait and 

state ER. Discussion: The findings suggest that ER impairments in COPMI may be 

context-dependent and influenced by factors such as parental illness severity and 

emotional arousal levels of tasks. Clinically, interventions targeting trait ER in COPMI 

could mitigate risks of long-term psychopathology, highlighting the importance of early 

prevention efforts. 
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4.2. Background 

4.2.1. Emotion Regulation  

Emotion regulation (ER) refers to the ability to understand and control one's 

emotions in response to internal and external stimuli (Thompson, 1994). ER describes 

a heterogeneous construct consisting of various components, including physiological, 

cognitive, and behavioral components (Thompson, 2019). These components 

represent distinct facets of a very broad construct (Adrian et al., 2011; Aldao et al., 

2016; Berking & Wupperman, 2012; Reindl et al., 2017; Zeman et al., 2007). The facets 

can likely be grouped into processes representing state vs. trait ER, with 

questionnaires assessing strategy use typically representing consistent trait-like 

patterns of ER over time. Trait ER measures do not fully capture the dynamic nature 

of ER as it occurs in real-time. To address this limitation, it is essential to integrate 

assessments that capture state ER, which reflects moment-to-moment changes in 

regulation in response to specific contexts. For example, physiological measures, as 

well as behavioral reactions towards stimuli, provide valuable insights into the more 

immediate, situational aspects of ER. 

ER plays a significant role in the development and trajectory of various mental 

disorders in both adults and children (Cavicchioli et al., 2023; Fragkaki et al., 2019; 

Lukas et al., 2018), making it a trans-diagnostic correlate. Here, functional/adaptive 

ER appears to be a protective factor, while dysfunctional/maladaptive ER serves as a 

risk factor (Berking & Lukas, 2015; Berking & Wupperman, 2012; Compas et al., 2017; 

Desormeau, 2022). Moreover, ER holds importance beyond diagnostic status because 

research shows that in clinical samples, functional ER is associated with higher quality 

of life when controlling for symptom severity (Kraiss et al., 2020).  
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4.2.2. Emotion Regulation in Children of Parents with a Mental Illness 

Parents play a significant role in the development of children’s ER abilities 

through biological as well as environmental processes (Beauchaine & Crowell, 2020; 

Breaux et al., 2022; Granic et al., 2007; Hollenstein et al., 2004; Hurrell et al., 2017; 

Morris et al., 2007; Rawana et al., 2014; Wang, 2013). Because ER impairments are 

a present feature in various mental disorders, it can be assumed that children of 

parents with a mental illness (COPMI) are affected in their ER development. Their 

home environment often includes inconsistent parenting practices, high levels of 

stress, and limited emotional support (Lenz, 2022), all of which can disrupt the 

development of effective ER (Morris et al., 2007). Emotionally, COPMI may experience 

reduced parental responsiveness or co-regulation, which are critical during early 

developmental stages for learning how to manage emotions effectively (Morris et al., 

2007). Thus, it is plausible to assume that COPMI show impairments in their own ER 

abilities, possibly increasing their vulnerability to the development of mental illnesses 

(Beauchaine & Crowell, 2020).  

Existing research on ER in COPMI confirms this hypothesis. ER has been found 

to be a critical mediator in the transgenerational transmission of mental disorders 

(TTMD), with increased use of maladaptive ER strategies in children of parents with 

depression contributing to the onset and progression of psychopathology, acting as a 

link between parental mental illness and child outcomes (Loechner et al., 2020). 

Further, multiple studies assessing ER strategy use in children of parents with 

depressive disorders specifically have shown them to exhibit more maladaptive ER 

strategies compared to their peers with mentally healthy parents, measured by trait-

focused self-report questionnaire as well as state-focused observational paradigms 

(Loechner et al., 2020; Maughan et al., 2007; Silk et al., 2006). Research on children 

of parents with borderline personality disorder (BPD) and antisocial personality 
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disorder (ASPD) aligns. Here, COPMI also reported higher use of maladaptive ER 

strategies (Macfie, 2009; Macfie & Swan, 2009), which in turn partly mediate the 

relationship between maternal BPD/ASPD symptoms and children’s behavior 

problems (Kaufman et al., 2017; Stepp et al., 2012). 

Interestingly, some research paints a more complex picture of ER in COPMI, 

suggesting that not only maladaptive but also adaptive ER strategy use and their 

interaction seem to play an important role in TTMD (Kudinova et al., 2018; Langrock 

et al., 2002; Luczejko et al., 2024). Langrock et al. (2002) emphasize in their study that 

it is not the parental mental illness itself that primarily places children at risk for 

developing psychopathological symptoms, but rather how these children cope with the 

challenges posed by their parent’s mental illness. This highlights the critical role of ER 

strategies in mediating risk. Findings by Kudinova et al. (2018) extend this body of 

research by highlighting the importance of adaptive ER strategies in addition to 

maladaptive strategy use. They found that among children of parents with depression, 

those who frequently employed cognitive reappraisal as an adaptive ER strategy were 

less likely to have a history of depressive diagnosis themselves and exhibited higher 

current levels of positive affect. Previous findings in our own sample support this idea 

of a more differentiated picture of ER in COPMI (Luczejko et al., 2024). Here, Luczejko 

et al. (2024) assessed trait ER via questionnaire and emphasize the interaction 

between adaptive and maladaptive ER strategies, showing that adaptive strategies are 

only protective when maladaptive strategies are low. Specifically, adaptive ER were 

found to buffer the negative effects of parental psychopathology on children’s mental 

health when maladaptive ER use is minimized.  

Together, these findings reinforce the need for a nuanced approach to 

understanding ER in COPMI, considering both vulnerabilities and strengths in their 

regulatory processes. 
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4.2.3. Integrating Multimodal Assessment of ER in COPMI 

However, as mentioned above, focusing solely on trait ER, assessing strategy 

use through self- or other-report offers an incomplete picture of ER in COPMI because 

it does not necessarily account for the immediate, situational demands that often 

trigger different regulatory responses (Adrian et al., 2011). To address these gaps, 

integrating state measurements such as cognitive tasks and physiological measures 

is essential.  

Cognitive ER involves processes, such as attention shifting, cognitive control, and 

reappraisal, that are essential to regulate emotional responses effectively (Gross, 

2007). The ability to regulate emotions cognitively is linked to the development of 

executive functions, such as inhibitory control and working memory (Zeman et al., 

2007). Tasks that measure cognitive ER, such as the Emotional Go/No-Go task 

(EGNG; Tottenham et al., 2011), provide a framework for assessing affective inhibitory 

control, a foundational process of cognitive ER. These tasks evaluate how well children 

inhibit impulsive responses to emotionally charged stimuli (Lejuez et al., 2006; 

Tottenham et al., 2011), with successful performance on such tasks indicating greater 

affective cognitive control. Studies using cognitive tasks have linked ER impairments 

to adverse childhood experiences (Banducci et al., 2017; Espeleta et al., 2021; Felton 

et al., 2019), which are more common in the context of parental mental illness (Lenz, 

2022). These tasks also show a relationship between ER and child/adolescent 

psychopathology (Carthy et al., 2010; Waite et al., 2024). However, research 

specifically focusing on COPMI using cognitive tasks is limited. Felton et al. (2021) 

found performance differences between COPMI and children of mentally healthy 

parents (COPWMI) in their longitudinal study. They assessed ER in adolescents of 

mothers with a depressive disorder using the BIRD-Task (Lejuez et al., 2006), a well-
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established computer task to operationalize ER at multiple measurement points over 

four years. Here, higher maternal depression scores at baseline measurement 

predicted increased ER difficulties in COPMI during adolescence, in turn, predicting 

increased adolescent depressive symptoms and subsequent maternal ER difficulties. 

These findings suggest a bidirectional relationship between parental and child ER 

abilities in transmitting psychopathology. Conversely, a study by Hardee et al. (2014) 

found no performance deficits during an EGNG in adult children of parents with alcohol 

use disorder compared to COPWMI. Interestingly, they found additional activation in 

multiple brain regions in COPMI compared to COPWMI during the task, leading the 

authors to assume that COPMI need to compensate for a possible inhibitory deficit by 

requiring more neural activity.  

Similarly to cognitive measures, physiological measures provide real-time 

markers of emotional arousal and regulation, reflecting the autonomic nervous 

system's involvement in ER (Porges, 2007). Physiological reactivity refers to the body’s 

automatic responses to emotional stimuli, mediated by the autonomic nervous system 

(ANS). The ANS is central to ER, as it helps modulate physiological arousal and 

maintain emotional balance in challenging situations (Beauchaine, 2001). In turn, when 

the ANS is not functioning effectively, it becomes challenging to regulate emotions. 

Impairments in this system are often observed in mental disorders, in turn affecting ER 

performance (Beauchaine, 2001; Fiskum et al., 2019; Hu et al., 2018; Porges, 2007). 

Further, studies have connected deviations in psychophysiology to internalizing and 

externalizing symptoms in children (Creaven et al., 2014; Lunkenheimer et al., 2015; 

Olson & Lunkenheimer, 2009). Research on COPMI aligns: For instance, Borelli et al. 

(2015a; 2015b) found that parental anxiety and depression were associated with 

increased physiological arousal, measured via respiratory sinus arrhythmia (RSA) and 

EDA, in their school-aged children during stress recovery. These findings suggest that 
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COPMI may struggle to downregulate arousal, leaving them vulnerable to prolonged 

emotional distress. However, the connections between parental mental illness and 

children’s physiological reactivity seem to depend on additional factors: The 

association could only be found in children with fearful temperament but not in children 

with low fearfulness. In an additional study, Borelli et al. (2018) assessed the link 

between overcontrol and children’s anxiety in the context of maternal anxiety. They 

found that in mothers who had high levels of anxiety, the association between maternal 

overcontrol and children’s anxiety was mediated by physiological reactivity. Namely, 

children had an increase in RSA in response to maternal over-controlling behavior. At 

the same time, for mothers, overcontrol may serve as a regulatory mechanism as 

physiological reactivity was reduced in response to overcontrol. Research by 

Lunkenheimer et al. (2018) highlights the importance of both individual regulation and 

co-regulation in the context of psychopathology. They assessed regulatory patterns in 

pre-school age COPMI and their mothers in structured and unstructured play 

situations. They found co-regulation to be impaired in mothers with high aggression 

levels. In contrast, individual regulation patterns, but not co-regulation, were impaired 

in mothers with high depression levels, leading the authors to assume that while 

impairments in regulation patterns are trans-diagnostic, they vary depending on the 

parental disorder type. A systematic review by Burkhouse and Kujawa (2023) further 

solidifies these findings, showing that children of mothers with depression exhibit 

heightened physiological responses to negative stimuli, particularly during early 

childhood, a sensitive period for ER development. Taken together, these studies 

suggest that not only is state ER impaired in COPMI, but rather, there seems to be a 

complex interplay of various risk and protective factors regarding state ER as well.  
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4.2.4. State and trait ER  

It becomes apparent that studies primarily assess single ER facets, 

representing either state or trait ER. However, to get a more nuanced understanding 

of ER impairments in COPMI, it is essential to connect the various facets. While state 

and trait processes are conceptually distinct, they cannot be viewed independently. 

Instead, they are interconnected, with trait ER providing a framework for understanding 

an individual’s typical regulatory tendencies (Steyer et al., 1999). At the same time, 

state ER reflects how these tendencies are enacted in dynamic real-life situations 

(Aldao et al., 2016). More specifically, trait ER strategies influence state ER by shaping 

how individuals approach emotionally charged situations (Gross, 2007). In their 

literature review on ER as a transdiagnostic mechanism of psychopathology, Aldao et 

al. (2016) found that individuals who frequently use adaptive strategies tend to perform 

better in laboratory tasks requiring cognitive control of emotions. Conversely, research 

by Beauchaine and Crowell (2020) found that regular use of maladaptive strategies is 

associated with heightened physiological reactivity, such as increased HR and EDA, 

during stress-inducing tasks. Research combining state and trait ER assessment in 

children is scarce but further solidifies the idea of a connection between state and trait 

ER. Studies have shown that trait ER strategies use is linked to task performance in 

cognitive ER tasks, as well as physiological responses to stressors (Reindl et al., 2017; 

Silk et al., 2006). 

Notably, there is no research combining state and trait ER in COPMI specifically. 

However, a multimodal approach combining self-report of strategy use, cognitive tasks, 

and physiological measures is needed for a more comprehensive understanding of ER 

in COPMI. By capturing the interplay between trait and state ER, such an approach 

can provide more nuanced ER profiles, providing a more complete picture of ER 
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processes in this at-risk group. This integrative perspective is crucial for identifying 

targeted intervention strategies that address specific ER deficits. 

The current study, therefore, uses a multimodal approach to assess state and 

trait ER abilities in COPMI and COPWMI. Cognitive and physiological paradigms were 

included to capture state ER, while strategy use assessed via questionnaire was used 

to assess trait ER. Secondly, we aimed to assess the relationship between state and 

trait ER. In line with previous research on state and trait ER facets, we expected trait 

ER to predict state ER. Specifically, it is hypothesized that:  

H1: COPMI show ER impairments compared to COPWMI  

a) in their affective inhibitory control measured via EGNG  

b) in their physiological reactivity to emotional video clips, measured via 

HR and EDA 

H2: trait ER measured via self-report questionnaire positively predicts state ER 

a) report of more maladaptive strategies predicts poorer inhibitory 

control 

b) report of more adaptive strategies predicts better inhibitory control 

c) report of more maladaptive strategies predicts higher physiological 

reactivity to emotional video clips, measured via HR and EDA 

d) report of more adaptive strategies predicts higher physiological 

reactivity to emotional video clips, measured via HR and EDA 

 

4.3. Method 

The present study is part of a randomized controlled multicenter study of a 

preventive intervention for COPMI in Germany (COMPARE-family) and its add-on 

project COMPARE-emotion under the grant # 01GL1748C. The projects are described 



62 
 

 

in detail in the study protocols  (Christiansen et al., 2019; Stracke et al., 2019). The 

local ethics committee approved the study, and informed consent was given by each 

parent and child participating in COMPARE-family and COMPARE-emotion. 

 

4.3.1. In- and Exclusion Criteria 

Inclusion criteria were: (a) children between 6-16 years of age for COPMI, (b) 

parent with a mental illness according to the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5) (American Psychiatric Association, 2013) assessed via a 

semi-structured clinical interview, and for COPWMI (c) parents without a current or 

past mental disorder and current or past psychotherapeutic treatment. Exclusion 

criteria were (a) insufficient German language skills of children and parents, (b) for 

COPMI severe impairment of the children requiring comprehensive treatment, (c) 

parental ongoing outpatient or inpatient treatment or continuous use of 

benzodiazepines, d) for COPWMI a TCBCL ≥ 62. 

  

4.3.2. Recruitment 

COPMI were recruited as part of the COMPARE-family project (Stracke et al., 

2019; Christiansen et al., 2019). Parents with a mental illness were primarily recruited 

through University outpatient clinics in Gießen and Bochum. In Gießen, families were 

additionally contacted via letters to families with children in the corresponding age 

range provided by the local registry office, public advertisement, information material 

in inpatient psychiatric clinics and psychotherapeutic practices, and the University’s 

internal mailing list. COPWMI were recruited in Gießen and Dortmund as part of the 

add-on project COMPARE-emotion via the respective research group’s database of 

former study participants, mailings of families with children in the corresponding age 
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range, social media advertisements, and public advertisement in schools and daycare 

centers.  

 

4.3.3. Procedure 

Questionnaires were completed by parents online prior to or during the in-

person assessment. During the in-person assessment, children were asked to 

complete the computerized tasks and fill in questionnaires. At the same time, a trained 

professional interviewed the adjoining parent regarding their children’s diagnostic 

status. In a separate appointment, the parents of COPMI completed a clinical interview 

regarding their own diagnostic status.  

Children completed three computerized tasks in randomized order. For all 

computer tasks, children were positioned in a quiet room 60 cm from a stationary 

computer screen (24 inches, 1920 x 1080 pixels). The tasks were presented via the e 

prime software (Psychology Software Tools, Inc., 2016). EDA was assessed by placing 

electrodes on the non-dominant hand during all computerized tasks and HR was 

assessed using a photopletysmograph sensor on the pointer finger of the non-

dominant hand. Parents received an expense allowance of €50 (COPWMI)/€15 

(COPMI). Parents of COPMI were additionally included in the longitudinal intervention 

study (COMPARE-family) and, therefore, received gold-standard disorder-specific 

cognitive behavioral treatment after this assessment. 

 

4.3.4. Measures 

4.3.4.1. Diagnostic Measures 

 

Socioeconomic Status (SES). SES was assessed according to the KiGGS study 

(Lange et al., 2007). The SES index ranges between 3.0 and 21.0 and considers 
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education, professional qualifications, status, and net household income. The index 

can be used as a metric variable or grouped into low, middle, and high SES (Lampert 

et al., 2018). We assessed SES in a metric way. 

Psychopathology of Children. We used the German parent-report version of the 

Child Behaviour Checklist 6-18R (CBCL 6-18R) (Döpfner et al., 2014) to assess the 

psychopathology of COPMI and COPWMI. Items are aggregated into three 

superordinate scales (externalizing problems, internalizing problems, and total 

problems). Good to very good internal consistencies were reported for the CBCL 6-

18R (Cronbach’s alpha =.82 –.93; Döpfner et al., 2014). We derived T-values for 

analyses according to the norm tables provided in the questionnaire manual.  

Parental Psychopathology. We used the German version of the self-reported 

questionnaire Brief Symptom Inventory (BSI; Derogatis, 2017) to assess the 

psychopathology of parents. The BSI contains 53 items rated on a 5-point Likert Scale 

from 0 (not at all) to 4 (very much). We aggregated items to the Global Severity Index 

(GSI). Derogatis (2017) reported very good internal consistency of GSI (Cronbach’s 

Alpha = .97). Parents of COPWMI were excluded if GSI was above the cut-off value 

(TGSI ≥ 62). For further analyses, we derived T-values according to the norm tables 

provided in the questionnaire manual.  

Diagnostic Interview for Mental Disorders (DIPS). The DIPS (Margraf et al., 

2017) is a semi-structured diagnostic interview to determine mental disorders 

according to the DSM-5 (American Psychiatric Association, 2013). Trained clinicians 

conducted it to assess the diagnostic status of the parents of COPMI. Previous studies 

report high inter-rater reliability (.72 < κ < .92) and test-retest reliabilities, mostly in the 

range of .62 to .94 (Margraf et al., 2017). 
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4.3.4.2.  Experimental Measures 

Emotion Regulation Strategies in Children and Adolescents (FEEL-KJ). The FEEL-

KJ by Grob and Smolenski (2005) assesses ER strategies concerning fear, sadness, 

and anger among children and adolescents using a 5-point Likert scale (1 = “almost 

never” to 5 = “almost always). We applied the self-report short version of the FEEL-KJ 

(Greuel & Heinrichs, 2014). It consists of 30 items in total, 14 items of which measure 

adaptive and 10 items of maladaptive strategies; 6 items cannot be grouped into either 

subscale. Each item of the short version integrates the three emotions of the original 

version into a superordinate emotional state (e.g., “If I am unhappy (sad, angry, 

anxious), I do not want to see anybody”). While no reliabilities are reported for the short 

version of the self-report, the internal consistency for the original version of the self-

report is good for the higher-order scales adaptive (Cronbach’s alpha = .93) and 

maladaptive (Cronbach’s alpha = .82) ER strategies with two-week test-retest-

reliabilities rtt = .90 for adaptive and rtt = .88 maladaptive ER strategies (Cracco et al., 

2015). In our sample, the internal consistency for the short version self-report was 

satisfactory (Cronbach’s alpha = .79).  

Emotional Go/Nogo-task. This task was developed by Tottenham et al. (2011) 

as a means to assess different components of emotion processing in children. The 

stimuli for this task consisted of grayscale pictures displaying neutral, sad, and angry 

faces, derived from NimStim Set (Tottenham et al., 2011), including five male and five 

female faces of Caucasian, Black, and Asian individuals depicting sad, fearful, or 

neutral expressions. The experiment consisted of six blocks with 48 trials and two 

presented emotions each. 73% (35 trials) were Go-trials, and 27% (13 trials) were 

Nogo-trials. In each block, one expression (neutral, fearful, sad) was the Go-stimulus 

and one other was the Nogo-stimulus. The order of the blocks was randomized for 
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each participant, while the stimulus order within a block was kept consistent. The 

stimuli were presented for 1000 ms with 2000 ms between stimuli. In between stimuli, 

a white fixation cross was presented. The children were instructed to press the space 

bar for each Go-stimulus and not to react to Nogo-stimuli as fast and with as few 

mistakes as possible. Reactions were only counted within the stimulus presentation 

interval of 1000 ms and only blocks with neutral stimuli as the Nogo-stimulus were 

included in analyses. In line with suggestions by (Tottenham et al., 2011), the False 

Alarm rate to emotional Nogo- stimuli was used as the index for affective inhibitory 

control for ER, blocks with neutral Nogo-stimuli were excluded from analyses. False 

Alarms describe the false positive reaction to Nogo trials, where participants were 

expected to refrain from reacting. 

HR and EDA. HR and EDA were derived during a Video Sequences task. This 

task was ad-hoc developed and tested in a pilot study in order to assess emotion 

recognition as well as compassion, mimicry, and arousal in children during emotional 

video clips. The participants were presented with eight short videos (between 23-36 

seconds). Each clip featured a protagonist (a child or teenager) displaying either fear, 

sadness, happiness, or anger. The video clips were derived from the German 

children’s TV program. After each clip, a marine life clip (30-sec length) was presented 

as a mini baseline to avoid carry-over effects for the physiological data. Physiological 

arousal was assessed during the video clips, as well as the mini baselines, and 

ER/physiological reactivity was defined as the difference in HR and EDA from the 

baseline before the video to the following video clip. For HR, we measured the mean 

length of inter-beat intervals (IBI) in each segment. Then, we calculated the difference 

in mean IBI length between the baseline and video sequence in milliseconds. For EDA, 

we measured the difference between baseline and video sequences in microvolt. 

Physiological measurements were recorded using a Biopac Systems MP150 data 
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acquisition system. The Biopac MP160 system was connected via an Ethernet cord to 

a computer running Biopac AcqKnowledge software, Version 5.0. HR was measured 

using a photoplethysmogram (PPG)-sensor (Biopac BioNomadix Pulse Transducer) 

placed on the index finger of the non-dominant hand. EDA was assessed by placing 

two electrodes (Biopac, EL507, Ag/AgCI-Electrodes) on the palm of the non-dominant 

hand. Children were instructed to rest the hand on the table with the palm facing up 

and to move as little as possible. Data was sampled at a frequency of 250 Hz (in the 

laboratory in Gießen) and 500 Hz (in the laboratory in Dortmund). Physiological data 

was processed using Brain Vision Analyzer version 2.2 (BRAIN PRODUCTS). For HR, 

we applied a high-pass filter at 0.5 Hz, and for EDA, we applied a low-pass filter at 1 

Hz. We calculated the mean IBI length and EDA for the baseline and the mean IBI 

length and EDA for the emotional video sequences. Further, we also derived the 

minimal IBIs and highest EDA from the emotional video sequences, as we expected 

there to be differences in arousal within the video clips as well.  

4.3.5. Analysis Strategy 

We performed statistical analyses using SPSS version 29.0 (IBM Corp, 2021) 

as well as R version 4.3.3 (R Core Team, 2022) along with Rstudio version 2023.06.2 

(RStudio Team, 2020). Additional packages car (Fox & Weisberg, 2019), lme4 (Bates 

et al., 2015), lmerTest (Kuznetsova et al., 2017), afex (Singmann et al., 2012), 

emmeans (Lenth, 2017), and effectsize (Ben-Shachar et al., 2020) were used.In a first 

step we assessed the correlation between the markers for physiological reactivity using 

bivariate correlation analyses.  To assess state ER, we fitted a hierarchical linear model 

with group as predictor; age, sex and SES as covariates, and state ER measures 

(EDA, HR, and False Alarm Rate) as outcome variables. In a second step, univariate 

linear models were fitted for each outcome variable. To test the second hypothesis, we 

fit two separate hierarchical linear models with maladaptive and adaptive ER strategy 
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report as predictors respectively, age, sex and SES as covariates, and state ER 

measures (HR, EDA, and False Alarm Rate) as outcomes. Again, in a second step, 

we fitted univariate models for each outcome variable. In all models, “family” was 

included as a random effect to account for the effect of children being siblings and data 

therefore being grouped.  

 

4.4. Results 

4.4.1. Participants 

We conducted analyses with different sample sizes for each paradigm as not all 

data was available for each participant. For detailed demographic characteristics, see 

Table 1. For the EGNG, data was available for 243 participants; 96 COPMI and 147 

COPWMI. Children ranged in age from six to sixteen years. The groups differed 

significantly in age and psychopathology for children as well as adults, and in SES (see 

Table 6 for details). Physiological data was available for 124 children, 49 COPMI, and 

75 COPWMI. Children ranged in age from seven to sixteen years. The groups differed 

significantly in psychopathology for children as well as adults, and in SES (see Table 

1 for details). Regarding parental psychopathology, we found the majority of parental 

primary diagnoses to be Depressive Disorders (71.2 %), followed by Anxiety Disorders 

(14.2%), Trauma- and Stressor-Related Disorders (7.7%), Schizophrenia Spectrum 

and Other Psychotic Disorders (2.9%), Somatic Symptom and Related Disorders 

(1.9%) and Feeding and Eating Disorders (1.9%). On average, parents had M = 1.90 

diagnoses (SD = 1.18, range from 1 - 5), and the severity of the primary diagnosis 

ranged from four to eight according to the Diagnostic Interview of Psychological 

Disorders (DIPS; Margraf et al., 2017) (M = 5.83, SD = .84; range between 0 and 8, 

diagnosis being clinically relevant from 4 and above). 
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EGNG = Emotional Go/Nogo-Task; CBCLext = Externalizing Subscale Score of the Child Behavior Checklist; CBCLint = Internalizing Subscale Score of the 

Child Behavior Checklist; SES = Socioeconomic Status; BSI GSI = Global Severity Index of the Brief Symptom Inventory, 2nd and 3rd child refer to the child 

being a younger sibling to another child included in our study 

 

Table 6 Demographic characteristics of participants and means and standard deviations of psychopathological symptoms of children and parents for each 
paradigm. 

 

 
EGNG Physiology 

 
COPMI 

(N = 96) 

COPWMI 

(N = 147) 

 COPMI 

(N = 49) 

COPWMI 

(N = 75) 

 

 
M (SD)/ N(%) M (SD)/ N(%) p M (SD)/ N(%) M (SD)/ N(%) p 

Children       

Age 9.48 (3.00) 10.65 (2.69) .002 10.00 (2.89) 10.76 (2.42) .137 

Sex (female) 77 (52.40) 68 (46.30) .330 41 (83.7) 64 (85.3) .314 

CBCLext (T-score) 49.50 (10.04) 44.77 (8.37) <.001 50.73 (10.28) 44.18 (8.43) <.001 

CBCLint (T-score) 55.88 (10.60) 47.02 (9.94) <.001 57.87 (9.17) 46.46 (10.00) <.001 

2nd child 38 44  8 24  

3rd child  - 4  1 3  

Parents       

Age 41.16 (5.58) 43.12 (5.39) .007 41.61 (5.20) 43.55 (5.47) .056 

Sex (female) 81 (84.40) 124 (84.4) .907 17 (34.7) 38 (50.7) .553 

SES 14.24 (2.24) 18.08 (2.27) <.001 14.33 (3.08) 18.27 (2.46) <.001 

BSI GSI (T-score) 65.47 (8.69) 41.55 (10.87) <.001 62.60 (7.40) 40.57 (10.98) <.001 
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4.4.2. Hypothesis testing 
 

Psychophysiology 

There were no significant correlations between HR and EDA. There were 

significant correlations between EDA difference assessed by mean and EDA 

difference assessed by peak, r = .315, p <.001 and HR difference assessed by mean 

and HR difference assessed by peak, r = .209, p = .020 (see Table 7 for details).  

Table 7 Correlations between psychophysiological markers 

  
EDA mean 
difference 

EDA peak 
difference 

HR mean 
difference 

HR peak 
difference 

EDA mean 
difference 

r 1    

p     

EDA peak 
difference 

r .315** 1   

p <.001    

HR mean 
difference 

r -.105 -.062 1  

p .246 .495   

HR peak 
difference 

r -.005 -.015 .209* 1 

p .956 .871 .020  

* p <.01, **p<.005; EDA = Electrodermal activity, HR = heart rate, mean difference =difference between mean 

EDA/HR during the emotional video clips and mean EDA/HR during baseline, peak difference = difference 

between peak EDA/HR during the emotional video clips and mean EDA/HR during baseline 

 

Group differences in state ER 

The hierarchical linear model with False Alarm Rate, HR and EDA as outcome 

variables revealed no significant effect of group membership, Pillai’s Trace = .05, 

F(5,87) = 0.82, p = .537., ηp
2 = .05. Age significantly predicted the combined dependent 

variables, F(5,87) = 3.86, p =.003, ηp
2  =.18. 
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The subsequent univariate post-hoc analyses revealed a significant difference 

in EDA max difference between COPMI and COPWMI with a small effect-size, 

F(1,94.12) = 4.12, p = .045, ηp
2 = .04. No significant group differences were found for 

the other outcome variables (see Table 8 for summary). Further, we found age to 

significantly predict inhibitory control (F(1,106.84) = 13.76, p <.001, ηp
2 = .11) and EDA 

max difference (F(1,106.36) = 3.99, p = .048, ηp
2 = .14), while gender significantly 

predicted differences in mean HR (F(1,108) = 4.52, p = .036, ηp
2 = .04).  

 

Table 8 Summary of the post-hoc linear models with COPMI vs. COPWMI as predictor and Inhibitory 
Control, Heart Rate and Electrodermal Activity as outcome 

* p <.01, **p<.005, ***p<.001; mean difference =difference between mean EDA/HR during the 

emotional video clips and mean EDA/HR during baseline, peak difference = difference between peak 

EDA/HR during the emotional video clips and mean EDA/HR during baseline 

 

 Mean (SD) F p ηp
2 

 COPMI COPWMI 
   

Inhibitory Control 
(False Alarm Rate) 

.08 (.05) .07 (.05) 0.83 .363 .009 

Heart Rate mean 
(Difference VST to 
Baseline) 

11.37 
(25.85) 

8.65  
(26.54) 

0.00 .977 <.001 

Heart Rate max 
(Difference VST to 
Baseline) 

-122.18 
(55.42) 

-123.45  
(47.13) 

1.41 .237 .010 

EDA mean 
(Difference VST to 
Baseline) 

.10 (.48) 
.15  

(.42) 
0.62 .435 .006 

EDA max 
(Difference VST to 
Baseline) 

1.29 
(1.19) 

.86  
(.66) 

4.12 .045* .04 
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The relation between trait and state ER 

The hierarchical linear model for maladaptive ER strategies as predictor for 

state ER measured via HR, EDA and inhibitory control showed no significant effect for 

group, Pillai’s Trace = .008, F(5,82) = 0.40, p = .850, ηp
2 = .020. Age, F(5,82)= 4.00, p 

=.003, ηp
2 =  .20, as well as gender, F(5,82) = 2.40, p = .044, ηp

2 = .130, significantly 

predicted the combined dependent variables. The subsequent univariate post-hoc 

analyses showed no significant effect for maladaptive ER strategy use on either 

outcome variable (see Table 9 for details). We did find a significant effect regarding 

age as a predictor of inhibitory control, F(1,96.67) = 18.46, p < .001, ηp
2 = .160. 
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Table 9 Summary of the post-hoc linear models with maladaptive strategy use as predictor and   
Inhibitory Control, Heart Rate and Electrodermal Activity 

* p <.01, **p<.005, ***p<.001; mean difference =difference between mean EDA/HR during the 

emotional video clips and mean EDA/HR during baseline, peak difference = difference between peak 

EDA/HR during the emotional video clips and mean EDA/HR during baseline 

 

The hierarchical linear model examining the effect of adaptive ER strategy 

reports on state ER indicated no significant multivariate effect, Pillai′s Trace = .037, 

F(5,91) = .040, p = .849, ηp
2 = .020. Age significantly predicted the combined outcome 

variables, F(5,82) = 4.00, p = .003, ηp
2 = .020.  The subsequent univariate models 

revealed no significant effects of for either outcome variables (see Table 10 for 

summary). Again, we did find a significant effect regarding age as a predictor of 

inhibitory control, F(1,96.67) = 18.46, p < .001, ηp
2 = .160.  

 

 F p ηp
2 

Inhibitory Control 
(False Alarm Rate) 

0.04 .838 <.001 

Heart Rate mean  
(Difference VST to 
Baseline) 

0.04 .845 <.001 

Heart Rate max  
(Difference VST to 
Baseline) 

0.00 .996 <.001 

EDA mean 
(Difference VST to 
Baseline) 

0.04 .950 <.001 

EDA max 
(Difference VST to 
Baseline) 

1.78 .185 .020 
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Table 10 Summary of the post-hoc linear models with maladaptive strategy use as predictor and   
Inhibitory Control, Heart Rate and Electrodermal Activity 

* p <.01, **p<.005***p<.001; mean difference =difference between mean EDA/HR during the 

emotional video clips and mean EDA/HR during baseline, peak difference = difference between peak 

EDA/HR during the emotional video clips and mean EDA/HR during baseline 

 

 

 

 

 

 F p ηp
2 

Inhibitory Control 
(False Alarm Rate) 

0.04 .838 <.001 

Heart Rate mean  
(Difference VST to Baseline) 

0.04 .845 <.001 

Heart Rate max  
(Difference VST to Baseline) 

0.00 .996 <.001 

EDA mean 
(Difference VST to Baseline) 

0.00 .950 <.001 

EDA max 
(Difference VST to Baseline) 

1.78 .185 .020 
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4.5. Discussion 

The main aim of our study was to compare multiple facets of ER between COPMI 

and COPWMI, including state and trait ER. As past studies on ER in COPMI focused 

mainly on trait ER, we wanted to include paradigms measuring state ER and 

connecting it to trait ER in COPMI. Contrasting our expectations, we found no 

significant difference in state ER measured via affective inhibitory control. For 

physiological reactivity the multivariate linear model found no differences between 

COPMI and COPWMI. The subsequent univariate models revealed a significant 

difference for maximum EDA difference to baseline. The observed effect in EDA should 

be interpreted cautiously, as EDA not only reflects emotional arousal but is also 

influenced by various non-specific processes, such as attention, cognitive load, or 

general physiological arousal (Boucsein, 2012; Cacioppo et al., 2017). Unlike HR, 

which integrates both sympathetic and parasympathetic influences, EDA is exclusively 

linked to sympathetic nervous system activity and can therefore overemphasize minor 

variations unrelated to primary emotional processes (Critchley, 2002). This raises the 

possibility that the observed EDA differences may not reflect genuine emotional 

regulatory deficits but rather unspecific factors, such as differences in attentional 

engagement or task-related stress. Furthermore, HR data, which showed no significant 

effects, are generally considered more robust in capturing broader physiological 

responses to emotional stimuli (Kreibig, 2010).Taken together, these findings suggest 

that the EDA effect observed in this study may lack ecological or clinical relevance.  

One possible explanation for the lack of significant findings might be the 

characteristics of our sample. We only included COPMI that were mentally healthy at 

the time of assessment, which could result in this specific sample showing no 

impairments in state ER. This explanation is consistent with research by Hardee et al. 
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(2014), who found no significant differences in cognitive ER performance between 

mentally healthy COPMI and control groups, though their neuroimaging data 

suggested compensatory activation patterns. This also aligns with findings by Borelli 

et al. (2018) who assessed physiological regulatory patterns in children of mothers with 

anxiety. Here, they found dysregulation only when the children’s anxiety levels were 

heightened, suggesting that physiological dysregulation in the context of maternal 

mental illness could potentially be linked to children’s psychopathology. Interestingly, 

we did find trait ER deficits in our COPMI sample in a previous study (Luczejko et al., 

2024). Previous research found trait ER to be connected to state ER (Aldao & Nolen-

Hoeksema, 2012; Beauchaine, 2001; Beauchaine & Crowell, 2020), which led us to 

assume state ER deficits in our sample in addition to the trait deficit. However, 

according to the Latent State-Trait Theory by Steyer et al. (1999) state variables are 

not solely predicted by trait variables, but rather consist of a stable trait component, 

reflecting individual differences, and a situational component, influenced by the specific 

context or environment. State ER is thus conceptualized as the result of a dynamic 

interplay between trait ER and situational factors (Steyer et al., 1999). The situational 

component of state ER encompasses elements such as social, cognitive, or 

physiological demands in a given context. These factors significantly influence the 

effectiveness of regulatory strategies (Aldao & Nolen-Hoeksema, 2012). For example, 

high-stress environments can hinder effective ER even for individuals with high trait 

ER, whereas supportive contexts may enhance state ER, even for individuals with 

lower Trait-ER (Sheppes et al., 2015). While we observed variations in trait ER in our 

sample (Luczejko et al., 2024), it is plausible that the environmental stimuli used in this 

study were not emotionally arousing enough to elicit pronounced physiological or 

cognitive state responses, and state ER deficits might solely appear in the specific 

context of parental mental illness but not in the context of experimental tasks with 
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affective stimuli independent of this context. This aligns with research emphasizing that 

state ER is highly context-dependent and influenced by the intensity and relevance of 

environmental triggers (Aldao et al., 2016; Lunkenheimer et al., 2018). In regard to our 

sample, this suggests that either the trait ER deficit was not strong enough to predict 

state ER deficits, as it did in previous research (Lunkenheimer et al., 2018), or the 

tasks that we chose were not emotionally arousing enough to provoke a state deficit. 

Comparing the tasks used in our study to those used in previous research further 

supports this idea. For example, Borelli et al. (2015a; 2015b) employed a stress task 

eliciting high arousal in children, while our task might not have been as emotionally 

arousing. 

Further, the Latent State-Trait Theory (Steyer et al., 1999) could also explain 

the null findings regarding the link between state and trait ER, seeing that the linear 

models assessing the relationship between state and trait ER did not yield significant 

results, suggesting that trait ER was not predictive of state ER measured via 

physiological and cognitive markers in our sample. This finding contrasts previous 

research, which has highlighted a link between state and trait ER, suggesting that trait 

ER is strongly related to state ER (Aldao et al., 2016; Beauchaine & Crowell, 2020). 

Future research should assess the paradigms used in our study and compare the 

emotional arousal elicited by our paradigms to other paradigms assessing state ER in 

COPMI.  

Parental characteristics could possibly play a role in explaining our null findings 

as well. Our sample consisted of parents seeking out-patient treatment, leading to a 

relatively functional parent sample when compared to other studies assessing ER in 

COPMI (Loechner et al., 2020; S. Wiegand-Grefe et al., 2011). It is possible that the 

children in our sample were exposed to relatively low levels of parental mental illness, 

which in turn could lead to our COPMI sample being able to compensate for the 
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adversities connected to parental mental illness. Also, research suggests that the 

onset time of a parental mental illness plays an important role in its impact on children 

(Kuramoto et al., 2013; Lussier et al., 2023; Ranning et al., 2022), with onset during 

the early years of life being the most impactful and adverse. Since ER development is 

an interpersonal process, shaped primarily through parental behavior during the early 

years of life, the onset of the parental mental illness could have a strong impact on ER 

development. We only examined the parents for current levels of mental illness. It is 

possible that the parents in our sample did not suffer from mental illness at time points 

critical for children’s ER development, though we cannot verify this idea post-hoc. 

Future research should aim to include detailed information on mental health history to 

conclude the impact of onset and duration of parental mental illness on ER in COPMI 

in different developmental stages.  

 

4.5.1. Limitations and Strengths  

Our study offers valuable insights into ER in COPMI. However, a few limitations 

should be taken into account when interpreting our findings. For one, our study uses a 

cross-sectional design. This allows for comparisons between COPMI and COPWMI, 

but it does not allow us to draw any prognostic conclusions about ER in COPMI. We 

cannot be sure how ER and its impact on COPMI will develop in the future. This is 

especially relevant, as a possible explanation for the null findings regarding inhibitory 

control and physiological ER is our COPMI sample being mentally healthy at the time 

point of assessment. To understand the development and impact of ER in the future of 

our COPMI sample, a longitudinal assessment would be needed.  

Further, our paradigms come with a set of limitations. As stated above, state ER 

is the product of trait ER and situational demands/environmental factors. It is possible 

that our tasks were not arousing enough to elicit possible ER deficits in COPMI. The 
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low number of false alarms in the EGNG, which was far below the expected numbers 

found in the original study (Tottenham et al., 2011), led us to believe that the task may 

not be suitable. Future research on ER in COPMI should compare the tasks used in 

our sample to other state ER measurements to be able to rate how arousing our tasks 

were and if state ER performance differs between tasks.  

 Keeping these limitations in mind, our study still provides valuable information 

on ER in COPMI. It was the first study to include a more heterogeneous sample, 

compared to studies focusing on ER in children of parents with specific disorders. Even 

though the sample sizes for specific disorders varied greatly and parents with 

internalizing disorders were overrepresented, our sample is representative of patients 

in outpatient mental health services in Germany. This makes our results valuable for 

this population specifically. Further, we assessed parental diagnoses via state-of-the-

art clinical interviews administered by trained clinicians to ensure reliable diagnosis. 

Another strength of our study is the multimodal study design. This study was the first 

to our knowledge to assess different facets of ER in a COPMI sample, allowing for a 

broader picture of ER in COPMI.  

 

4.5.2. Implications 

The findings from this study offer several important implications for both 

clinical practice and future research, by highlighting the nuanced nature of ER in 

COPMI, revealing no general ER deficit.  

From a clinical perspective, the absence of state ER deficits in our mentally healthy 

COPMI sample raises important questions about the role of ER in the context of 

parental mental illness. It is possible that ER, particularly state ER, may not play a 

critical role in the short-term adjustment of COPMI under certain circumstances, such 

as when children are mentally healthy or exposed to relatively low levels of parental 
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psychopathology. Alternatively, our findings may suggest that trait ER deficits 

observed in COPMI do not immediately translate into state ER deficits in real-life or 

experimental situations. If this is the case, early pre- and interventions aimed at 

addressing ER in COPMI might need to focus on trait ER, to prevent the potential 

development of state ER impairments over time. This underscores the need for 

longitudinal studies to track the developmental trajectory of ER in COPMI. Such studies 

could help clarify whether trait ER deficits precede and potentially predict state ER 

deficits and, importantly, whether early interventions targeting trait ER can prevent the 

development of state ER impairments. Understanding this progression would provide 

critical insight into the timing and targets of preventive interventions for COPMI. 

Additionally, our findings highlight the importance of considering the emotional arousal 

and ecological validity of tasks used to assess state ER. Future research should 

systematically evaluate whether tasks designed to measure state ER are sufficiently 

arousing. This could involve comparing a range of tasks with varying levels of 

emotional intensity to identify those most effective for detecting subtle differences in 

state ER in COPMI. 

 

4.5.3. Conclusion 

In conclusion, this study contributes to the growing body of knowledge on ER in 

COPMI by providing a comprehensive analysis using a multimodal approach including 

state and trait measurements. The results did not show universal ER impairments 

across all measured facets in COPMI but instead underscored the complexity and 

individuality of ER processes in COPMI. Our results highlight the need for early 

targeted interventions. 
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5. Discussion  

5.1. Summary of the findings  

This dissertation project aimed to get comprehensive insights into EP as a possible 

risk factor in COPMI. Specifically, we focused on FER and ER as EP components 

through two distinct yet interrelated studies. The first study assessed FER multimodally 

using three different tasks: an EGNG, morphing task, and video sequence task. Key 

findings from this study revealed specific deficits in FER accuracy among COPMI in 

the EGNG and Morphing-Task. However, the effects were small, and Bayes Factor 

suggested that they were not clinically relevant. At the same time, no significant 

differences were observed in the video sequence task or the speed of emotion 

recognition between COPMI and COPWMI. The second study focused on ER. We 

used a holistic approach, incorporating state as well as trait measures. We assessed 

differences between COPMI and COPWMI in cognitive and physiological components 

representing state ER. Further, we assessed the relationship between trait and state 

ER, assuming that trait ER would predict state ER performance. There was no deficit 

in cognitive ER in COPMI compared to COPWMI. The multivariate model found no 

differences in physiological reactivity between COPMI and COPWMI, but univariate 

analyses showed a significant effect for EDA. This result should be interpreted 

cautiously, as EDA reflects sympathetic activity and is influenced by non-specific 

processes like attention or cognitive load (Boucsein, 2012; Cacioppo et al., 2017; 

Critchley, 2002). In contrast, HR, which showed no significant effects, integrates both 

sympathetic and parasympathetic influences and is considered more robust for 

capturing emotional responses (Kreibig, 2010). Thus, the observed EDA differences 

may reflect unspecific factors rather than genuine emotional regulatory deficits and 
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lack clinical relevance. Furthermore, trait ER did not significantly predict either facet of 

state ER. 

5.2. Findings in the light of current research 

The findings regarding FER only partially align with existing literature. Unlike most 

research, we only found a small difference in accuracy in specific tasks rather than a 

universal FER deficit in COPMI. In contrast to previous studies, which often included 

parents with a history or current diagnosis of mental illness (Bilodeau et al., 2015; 

Burkhouse et al., 2016; Joormann et al., 2010; Lopez-Duran et al., 2013; Mannie et al., 

2007), our study only included parents with current clinical levels of psychopathology 

as well as at least one disorder diagnosis. Research indicates that children are 

susceptible to their parent's mental health during the first years of life (Kuramoto et al., 

2013; Lussier et al., 2023; Ranning et al., 2022; Schalinski et al., 2016), a critical period 

for the development of FER abilities (Castro et al., 2015; R. M. Ford et al., 2011; 

Pascalis et al., 2020; Roth-Hanania et al., 2011). Thus, it may not be the parental 

mental illness itself but the interaction between the timing of the onset of the mental 

disorder in the parent and the developmental state of the child that is crucial. In our 

sample, the lack of FER deficits could be due to the timing of the mental illness onset 

not coinciding with this sensitive period.  

Our inclusion of three different tasks to assess FER, ranging from static pictures 

to more realistic video sequences, provides a comprehensive evaluation of FER 

abilities. This expands existing findings, as previous studies rely on single paradigms, 

with the majority employing static stimuli. Interestingly, we observed small accuracy 

impairments in the EGNG and Morphing tasks but not in the video sequence task, 

which has the highest ecological validity out of the three tasks. This is in line with 

multiple studies suggesting that FER becomes better in healthy populations when 
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stimuli contain motion (Ambadar et al., 2005; Darke et al., 2019; Dobs et al., 2018). It 

is possible that FER deficits found in COPMI in more controlled, less realistic settings 

might not be present anymore when using stimuli with higher ecological validity as FER 

improves for those tasks. This finding could imply that, while COPMI may struggle with 

FER in artificial contexts, their abilities in real-life situations might not be as 

compromised, potentially suggesting that FER deficits might not be relevant in real-life 

contexts. Regarding FER, our findings are partially in line with research by Lopez-

Duran et al. (2013), who found no general FER deficits in COPMI without heightened 

levels of psychopathology. Instead, they found a heightened sensitivity to sadness in 

COPMI of parents with depressive disorders. These results suggest that COPMI may 

not have general deficits in FER but rather exhibit specific sensitivities depending on 

the emotional context. This specificity could be a form of adaptive response, where 

COPMI become particularly attuned to certain emotions as a coping mechanism. 

Moreover, Burkhouse et al. (2016) found that FER impairments in COPMI were only 

present in COPMI with a specific allele, indicating that genetic factors might play a 

crucial role in the variability of FER abilities among COPMI. Taken together, these 

findings indicate that FER in COPMI might not be uniformly impaired but rather 

influenced by the nature and context of the parental mental illness and factors such as 

genetics. Taking these findings into account, it becomes plausible that our COPMI 

sample could show these adaptive mechanisms as well. This could explain why we 

found tendencies toward FER deficits in specific situations rather than general FER 

deficits. 

The findings regarding ER do not align with the existing literature. While the 

majority of prior research has reported ER deficits across state and trait ER in COPMI 

(Compas et al., 2017; Loechner et al., 2020; Morris et al., 2007; Silk et al., 2006), our 

results revealed no clinically relevant differences in state ER between COPMI and 
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COPWMI. Seeing that we did find trait ER impairments in our sample (Luczejko et al., 

2024), COPMI may have developed some compensatory mechanisms. It is possible 

that, in the short term, children may recruit additional cognitive resources to maintain 

an effective state ER despite underlying trait impairments. However, longitudinal 

research highlights the eventual cost of such compensation, as chronic exposure to 

stress can tax the HPA axis and autonomic nervous system, ultimately leading to the 

emergence of state ER impairments (Beauchaine, 2001; Borelli et al., 2015a). The idea 

of a compensatory mechanism being responsible for our null findings aligns with 

research by Hardee et al. (2014), who also discovered compensatory mechanisms in 

a mentally healthy COPMI sample, leading to unimpaired performance in an EGNG. 

Further, our COPMI sample not only reported increased use of maladaptive ER 

strategies but also increased use of adaptive ER strategies (Luczejko et al., 2024), 

suggesting an increased need for overall ER strategies, possibly indicating 

compensatory efforts.  

According to the Latent State-Trait Theory (Steyer et al., 1999), state ER reflects 

both stable individual traits and situational demands. While maladaptive trait strategies, 

such as suppression and rumination, often predict poorer state ER  (Aldao et al., 2016; 

B. Q. Ford & Gross, 2023), their effects may only become apparent when the emotional 

demands of a situation are salient enough. It is possible that our tasks were not 

emotionally arousing enough and, therefore, unable to elicit state ER deficits (Borelli 

et al., 2015b; Lunkenheimer et al., 2018). 

Our findings also raise important questions regarding the severity and timing of 

parental mental illness onset. Research consistently demonstrates that early childhood 

is a sensitive period for ER development, as regulatory abilities are heavily shaped by 

parental behavior during this stage (Morris et al., 2007; Schalinski et al., 2016). It is 

possible that the current parental psychopathology in our sample did not coincide with 
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these critical developmental windows, enabling children to develop foundational 

regulatory abilities despite ongoing stress.  

The observed absence of a significant relationship between trait and state ER 

further supports the notion of early resilience and compensation. Previous research 

has shown that maladaptive trait ER strategies predict heightened physiological 

arousal and poorer inhibitory control under stress (Reindl et al., 2017; Silk et al., 2006), 

yet this association may only emerge under conditions of heightened emotional 

demand or chronic adversity. In our study, the tasks employed may not have been 

sufficiently arousing to elicit pronounced state ER deficits, which are often observed in 

tasks with higher ecological validity or real-life stressors. 

Overall, the studies included in this dissertation project suggest no fundamental 

deficits regarding both FER and ER in COPMI. It is essential to consider our study 

sample when interpreting our results. The COMPARE-project was an at-risk-

evaluation, explicitly excluding COPMI with heightened levels of psychopathology 

themselves. Looking at our sample, it becomes apparent that while levels for 

internalizing and externalizing behaviors were significantly elevated in COPMI 

compared to COPWMI, they were, on average, still below the clinical cut-off (T < 62). 

Consequently, it is possible that due to selection bias, we specifically included those 

COPMI more resilient by developing adaptive mechanisms or faced with a lower 

intensity of parental mental disorder. This idea offers a possible explanation for our 

findings. The possible resilience observed in our sample could be due to the relatively 

low severity of parental mental illness. The parents in our sample had less than two 

diagnoses on average (MFER = 1.83 diagnoses, MER = 1.90 diagnoses), and the severity 

of the primary diagnoses was rated below 6 points on average (MFER = 5.89, MER = 

5.83, ranging from 0 – 8). This is below the estimate of other studies, with findings by 

Fiorillo and Sartorius (2021) suggesting that people in clinical populations in in- and 
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outpatient settings combined suffer from four comorbid diagnoses on average. Also, 

the parents included in our study sample were not hospitalized and were functional 

enough to participate in outpatient therapy and research assessments. As the severity 

and number of diagnoses have been found to be related to overall functionality (Fiorillo 

& Sartorius, 2021), it is plausible that the parents included in our study sample might 

be able to provide a relatively stable environment for their children, even if they struggle 

with mental health issues. The ability of these parents to engage in adaptive behaviors 

and support their children might mitigate some of the potential negative impacts of their 

mental illness on their children. Apart from the mental illness itself, the parents in our 

sample also reported relatively high SES, rated at roughly 14 points on a scale of three 

to 21 (; MFER = 14.27, MER = 14.24). While reported SES was significantly lower than 

in the COPWMI group, it was still higher than the average SES reported for clinical 

populations (Andreu-Bernabeu et al., 2023; Cai et al., 2022). As higher SES has been 

related to better access to resources and support systems that can mitigate the 

adverse effects of parental mental illness (Evans et al., 2013), it is plausible that these 

factors could be protective in our COPMI sample, resulting in better outcomes 

regarding secondary parameters such as EP. 

Regarding TTMD, our results offer two valuable key findings. On one side, we 

expanded research on TTMD by including a sample with lower severity of parental 

psychopathology than those typically studied. Previous research on TTMD often 

focuses on populations with severe levels of psychopathology (Hosman et al., 2009; 

Silke Wiegand-Grefe et al., 2009), suggesting that children of parents with severe 

mental disorders are especially at risk of developing mental illness themselves. Our 

null findings regarding FER and ER deficits in our relatively functional COPMI and 

parent sample suggest that the relationship between parental mental illness and 

children’s EP could be subject to a dose-effect relationship, in which the severity of the 
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parental mental illness plays a significant role.  Assuming this is true, this underscores 

the necessity of early and effective parental interventions in order to break the cycle of 

TTMD. On the other side, our results offer a positive perspective. Seeing that we did 

not find severe EP impairments in our COPMI sample, it is plausible to assume that 

protective factors such as lower symptom severity and higher SES may influence EP 

in COPMI. These findings highlight the importance of identifying and strengthening 

these protective factors to break the cycle of TTMD. It underscores the potential for 

tailored interventions that address the specific needs and circumstances of each 

family, thereby offering targeted support where it is most needed.  

 

5.3. Implications for clinical practice and research 

Our findings provide important insights for clinical implications. Interventions 

should be multifaceted, addressing both the emotional needs of the children and the 

mental health of the parents. Family-based interventions that include components of 

emotion coaching and support for parents can help create a more emotionally 

supportive home environment. This could help parents effectively co-regulate their 

children’s emotions (Morris et al., 2007) and, in turn, reduce the need to self-regulate 

seen in our COPMI sample as the use of adaptive and maladaptive ER strategies was 

heightened (Luczejko et al., 2024). Further, school-based programs that teach social-

emotional skills and provide support for children from high-risk families can also be 

beneficial (Berry et al., 2016). These programs can offer a safe space for children to 

learn about emotions and practice ER, potentially offsetting the lack of emotion 

coaching and challenges they face at home (Durlak et al., 2010). 

Future research should focus on longitudinally tracking COPMI to observe the 

development of EP over time and to evaluate the effectiveness of specific 
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interventions. Such designs can help identify causal relationships and critical periods 

for intervention. Additionally, incorporating neurobiological and genetic measures 

could provide deeper insights into the mechanisms underlying FER and ER deficits 

and resilience in COPMI. Another area for future research is the exploration of 

protective factors and resilience mechanisms that enable some COPMI to develop 

functional ER despite adverse conditions. Understanding these factors can inform the 

development of targeted interventions that build on existing strengths and resources 

within this population (Masten, 2014). The role of EP in TTMD should be explored 

further. The question arises whether EP is a present mechanism in TTMD for parents 

who are not as severely impacted by their mental illness. The COMPARE-family 

research group aimed to verify the TTMD model  (Hosman et al., 2009) to assess the 

role of various mechanisms proposed in the model and their interplay (Christiansen et 

al., 2019; Stracke et al., 2019). Unfortunately, we were not able to complete this goal 

due to a too-small sample. Future research should, therefore, address this gap. 

Policymakers should consider the importance of supporting mental health 

services that cater to the needs of families with mental illness. Often, COPMI are 

overlooked in parental mental health care and only receive treatment if they exhibit 

clinical symptoms themselves (Everts et al., 2022; Maybery & Reupert, 2018; Reedtz 

et al., 2018). Implementing preventive measures can help mitigate the effects of 

parental mental illness and lead to better outcomes more effectively. Including COPMI 

in mental health services early on necessitates funding for preventive interventions, 

support programs, and educational campaigns aimed at reducing stigma and 

increasing awareness about the unique challenges faced by COPMI. Collaboration 

among mental health professionals, educators, and community organizations is 

essential to create a comprehensive support system for these families. Integrated care 

models that provide holistic support can significantly improve outcomes for both 
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parents and children. This approach not only addresses the immediate mental health 

needs but also fosters long-term resilience and well-being in COPMI. By focusing on 

early intervention and comprehensive support, we can break the cycle of TTMD and 

promote healthier family dynamics. 

In conclusion, these implications highlight the need for a proactive and 

comprehensive approach to support COPMI, addressing both immediate needs and 

long-term resilience. By focusing on early identification, multifaceted interventions, and 

robust support systems, it is possible to mitigate the risks associated with TTMD and 

promote healthier developmental outcomes for these children. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

5.4. Conclusion 

In conclusion, this dissertation provides significant insights into the EP abilities 

of COPMI. It demonstrates that the relationship between parental mental illness and 

children’s EP is far more nuanced than a straightforward cause-and-effect model. The 

findings suggest that the influence of parental mental illness depends on a complex 

interplay of factors that need to be explored further. Moreover, this thesis underscores 

the importance of examining EP in greater detail to understand its role in TTMD 

properly. By breaking down EP into its specific processes and analyzing these in 

relation to the nuances of parental mental illness, this dissertation challenges the 

oversimplified notion that parental mental illness directly predicts EP deficits in COPMI. 

Instead, the study shows that the pathways are multifaceted and interdependent, 

requiring precise characterization of both parental psychopathology and children’s EP 

mechanisms. Ultimately, understanding these complexities is essential to advance 

both research and clinical practice. This work highlights the need to move beyond 

generalized assumptions and adopt a tailored, multidimensional perspective when 

assessing and treating COPMI. Ultimately, approaches to both research and 
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intervention need refinement to ensure a foundation for targeted, effective pre- and 

intervention strategies that address the unique needs of this vulnerable population. 
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