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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 iliness 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.



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,
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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,



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.



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; Leppanen & Hietanen, 2001; Miller et al., 2005; Trentacosta & Fine,

2010). Conversely, difficulties in accurately identifying emotions are associated with



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 (Leppanen 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



(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
(Rosengvist 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



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 (Rosenquvist 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)

Parents’ Beliefs Ahout Emotion
= Emotions are Valuable

» Emotions are Dangerous
= Parents Should Guide
Children’s Emotions

Children’s Emotion Recognition
Skill

Parents” Emotion Socialization
» Labeling
= Teaching

Parents” Emotion Recognition
Skill

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

suggesting that children whose parents exhibit good FER abilities themselves and who



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)



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)

Observation
(e.g.. modeling, social
referencing, emotion contagion)

) ) Emotion .
Parenting practices resulation ’ | Adjustment
(e.g., emotion coachin < » S - gl (e.g., internalizing,
'Ih-“( s i % - - (anger, sadness, fear, externalizing, social
reactions (0 emolions pOSiIiVE affect) Compﬁ[gﬂ(‘e]

/

Emotional climate
of the family

(e.g.. attachment/parenting style,
marital relations, expressivity)

/'

Parent Child

characteristics »| characteristics
(e.g.. reactivity and (e.g.. sadness and anger
regulation, mental health, reactivity, fearfulness,

familial history) development)




14

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 iliness 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 (E