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General Abstract

General Abstract

Traditional categorical systems provide useful diagnostic distinctions between mental
disorders. However, they struggle to capture their high comorbidity, heterogeneity, and
overlapping etiological pathways (Dalgleish et al., 2020). Consequently, a paradigm shift has
been promoted toward dimensional and transdiagnostic frameworks that conceptualize
psychopathology along a continuum of shared risk factors and mechanisms (Harvey et al.,
2004). Within this perspective, traumatic childhood experiences (TCE) represent a key
transdiagnostic risk factor for the development of various forms of psychopathology (Jaffee,
2017; Lewis et al., 2021; Walsh et al., 2017). TCE include emotional, physical, and sexual
abuse and/or emotional and physical neglect (Bernstein et al., 2003).

Two trauma-related conditions that share a high prevalence of TCE are post-traumatic
stress disorder (PTSD) and borderline personality disorder (BPD). PTSD and BPD share
overlapping symptoms (e.g., emotion dysregulation, interpersonal dysfunction) and show
disorder-specific profiles (e.g., sleep disturbances) (Hailes et al., 2019; Jowett et al., 2020;
Krause-Utz, 2021). TCE might therefore operate as a distal risk factor for PTSD and BPD and
might contribute to both shared symptoms and disorder-specific patterns by influencing more
proximal mechanisms (Nolen-Hoeksema & Watkins, 2011). Research exploring the impact of
TCE on shared biopsychosocial mechanisms in PTSD and BPD is scarce yet essential for
advancing prevention and intervention strategies that address overarching TCE-related
impairments. Therefore, in this thesis, the links between TCE and three possible mechanisms,
namely, disturbances in social functioning, emotion processing, and sleep, were investigated
in individuals with PTSD, BPD, as well as healthy controls in three complementary studies.

Study 1 investigated the transdiagnostic relationship between TCE and social
functioning, and the mechanisms underlying this link, across adults with and without

psychopathology through a systematic literature review. TCE were associated with various
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impairments in social functioning, with mostly small to moderate effect sizes. The most robust
links emerged with intimate partner violence (IPV), aggression, social connectedness,
attachment, and early maladaptive schemas. Evidence for associations with sexuality, intimate
partner relationships, and social-cognitive processes was less consistent. Moreover, the review
identified psychopathology (including PTSD and BPD features), insecure attachment, early
maladaptive schemas and emotion dysregulation as key mechanisms between TCE and social
dysfunction. This motivated the subsequent examination of emotional processes as a further
mechanism.

Study 2 examined the link between TCE and emotional reactivity and regulation cross-
sectionally in women with PTSD, BPD, and healthy controls (HC). A multimethod
experimental design was used that integrated self-report, behavioral, and neurophysiological
measures (event-related potentials, ERPs). Across participants, higher TCE were correlated
with emotional hypo-reactivity to positive (» =-.35, p <.001) and neutral (» =-.22, p =.011)
stimuli, consistent with findings of emotional numbing after chronic trauma (Clarke et al.,
2024; Sill et al., 2020; Wu et al., 2023). However, this association disappeared once group
differences (PTSD, BPD, HC) and medication use were controlled for. Moreover, TCE were
not correlated with neurophysiological variables of emotion processing or the effects of
instructed emotion regulation (i.e., cognitive reappraisal). In contrast, TCE remained
associated with self-reported emotion dysregulation (f = .24, p = .004) even after adjusting for
group and medication use. These findings suggest that TCE might confer a more trait-like
vulnerability to emotion dysregulation expressed across both disorders but might not strongly
shape state-level reactivity to stimuli or the effectiveness of an instructed regulation strategy.
Both overlapping and disorder-specific alterations emerged as individuals with PTSD showed
greater emotional hypo-reactivity, whereas adults with BPD exhibited heightened global

dysregulation and impulsivity.
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Study 3 explored the association between TCE and past-month and past-night sleep
disturbances across three complementary samples. These included treatment-seeking PTSD
outpatients and two case-control samples of individuals with PTSD, BPD, and healthy controls.
TCE were correlated with poor sleep quality, (nightmare distress), fear of sleep, reduced
restorative sleep, pre-sleep psychological balance, increased exhaustion, and psychosomatic
symptoms at bedtime (» = .26 to .56, p <.05). However, when emotion dysregulation was taken
into account, the direct effect of TCE on sleep became non-significant. These findings might
suggest that TCE may serve as a distal risk factor, influencing sleep indirectly through more
proximal affective mechanisms. Emotion dysregulation was associated with poorer past-month
sleep quality, (nightmare distress), fear of sleep and past-night sleep disturbances above and
beyond hyperarousal, group and TCE (f = .21 to .37; p < .046). Individuals with PTSD and
BPD overlapped on sleep disturbances. However, fear of sleep remained specifically elevated
in PTSD, while emotion dysregulation appeared to largely account for sleep disturbances in
BPD.

In conclusion, this thesis aimed to address the lack of research on the link between TCE
and proximal mechanisms in trauma-related disorders such as PTSD and BPD. Findings across
three studies indicated that TCE might act as a broad vulnerability factor, associated with
disturbances in social functioning (Study 1), emotional processing (Study 2), and sleep (Study
3). Emotion dysregulation emerged as a central mechanism linking TCE to social impairment
and sleep disturbance. At the same time, disorder-specific alterations after TCE were evident
(e.g. fear of sleep in PTSD; impulsivity in BPD) that were in line with Ehlers & Clark’s (2000)
cognitive model of PTSD and Linehan’s (1993) biosocial model of BPD. These patterns
support integrating dimensional and categorical perspectives to develop comprehensive models

of trauma-related psychopathology.
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The results support mechanism-focused assessments in clinical practice and suggest
that early stabilization of emotion regulation may help to mitigate downstream interpersonal
and sleep disturbances. Depending on individual profiles, transdiagnostic treatments may be
used next to disorder-specific interventions to target shared mechanisms (Bohus & Vonderlin,
2024; Cloitre et al., 2002). Limited by the cross-sectional design and focus on two disorders,
future research should employ longitudinal, multimodal, and ecologically valid assessments
and incorporate data-driven approaches (Goerigk et al., 2023; Huang et al., 2025). Moreover,
future research should map mechanisms between TCE and psychopathology across multiple
disorders. Specifically, features of complex PTSD (cPTSD) and levels of personality
functioning might represent higher-order pathways through which TCE confer transdiagnostic
vulnerability while shaping disorder-specific outcomes (Ford & Courtois, 2021; Kampling et

al., 2022).
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General Introduction

1.1 Transdiagnostic Models of Psychopathology

Since the mid-19™" century, different forms of mental health difficulties have been
classified into diagnoses in a categorical approach based on distinct clusters of symptoms
(Dalgleish et al., 2020). Up until today, this classification is exemplified by diagnostic systems
like the Diagnostic and Statistical Manual of Mental Disorders (DSM; American Psychiatric
Association, 2013) and the International Statistical Classification of Diseases and Related
Health Problems (ICD; World Health Organization, 2019). By using a lingua franca, the DSM
and ICD provide a framework to guide clinical research and facilitate diagnostic and treatment
decisions worldwide.

However, these psychiatric nosologies have been widely criticised for failing to account
for the complexity, comorbidity, heterogeneity and temporal instability of diagnoses inherent
in psychopathology (Dalgleish et al., 2020). A large body of evidence suggests that, instead of
arbitrary boundaries between “healthy” and “pathological”, mental health processes unfold
along a continuous spectrum (Haslam et al., 2012; Haslam et al., 2020). Consequently, a
paradigm shift has emerged in favour of a transdiagnostic perspective on psychopathology
(Harvey et al., 2004). In response, dimensional clinical models such as the Hierarchical
Taxonomy of Psychopathology (HiToP; Kotov et al., 2018) and research approaches like the
Research Domain Criteria (RDoC; Insel et al., 2010) have appeared. These models account for
comorbidity as they facilitate the identification of core risk factors and mechanisms across
biological, psychological, and social domains that underlie various forms of psychopathology
(Harvey et al., 2004). A key advantage of these models is their potential to pinpoint
transdiagnostic factors which may lead to a more effective prevention, assessment and
treatment of a broad range of mental health conditions (Nolen-Hoeksema & Watkins, 2011).

Although the weight of empirical evidence favours dimensional frameworks of

psychopathology (Haslam et al., 2020), categorical models remain useful for administration in
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clinical practice and transitioning to dimensional approaches presents significant challenges.
Moreover, categorical nosologies benefit from disorder-specific, theory-driven models that can
be directly translated into treatment interventions, whereas transdiagnostic approaches lack
metatheoretical models (Dalgleish et al., 2020). Accordingly, contemporary research
increasingly seeks integrative frameworks that can explain shared and divergent illness
trajectories.

To develop such an integrative account, research must identify (1) risk factors that cut
across diagnostic boundaries and (2) mechanisms that explain both the overlap between
disorders and disorder-specific alterations. This examination of relevant biopsychosocial risk
factors and mechanisms should therefore be conducted both across and within diagnostic
categories, as undertaken in this thesis. This dual approach enables the identification of
disorder-specific features that warrant targeted interventions, while simultaneously revealing
shared mechanisms that may benefit from transdiagnostic interventions (Hofmann & Hayes,
2019). The following section introduces traumatic childhood experiences (TCE) as a distal
transdiagnostic risk factor for a broad spectrum of psychiatric outcomes, thereby

operationalising the integrative agenda sketched above.

1.2 Childhood Trauma as Transdiagnostic Risk Factor for Psychopathology
Multifinality is a developmental concept describing how the same environmental factor
can lead to different types of psychopathologies (Cicchetti & Rogosch, 1996). Traumatic
childhood experiences (TCE) exemplify this principle, as they represent a significant risk factor
for the development of various forms of psychopathology (Jaffee, 2017; Lewis et al., 2021;
Walsh et al., 2017). Although multiple terms, such as interpersonal childhood trauma, adverse
childhood experiences (ACEs), early life adversity (ELA) and childhood maltreatment (CM),

are often used interchangeably, this thesis uses TCE to refer consistently to the same concept,
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as defined below. TCE are defined as adverse interpersonal experiences of maltreatment
occurring before the age of 18, which may involve physical, sexual, and/or emotional abuse,
as well as physical and/or emotional neglect (Bernstein et al., 2003). Based on this definition,
around 31% of adults in Germany report at least one type of TCE, with higher prevalences for
physical and emotional neglect than abuse (Witt et al., 2017). As TCE are not only associated
with mental but also with physical health conditions (e.g., cancer, diabetes, chronic pain), the
annual economic burden linked to their long-term effects is estimated to be $428 billion in the
U.S. (Klinger-Konig et al., 2024; Peterson et al., 2018). In light of this societal and individual
burden and given that TCE are among the most influential yet preventable contributors to
psychopathology, transdiagnostic prevention programs with early intervention have emerged
as a crucial and effective strategy (Johnson-Motoyama & Davis, 2020).

TCE are a particularly potent risk factor for the onset, severity, as well as co-morbidity
of disorders such as Post-Traumatic Stress Disorder (PTSD) and Borderline Personality
Disorder (BPD) (Hailes et al., 2019; Jowett et al., 2020; Krause-Utz, 2021). Individuals with
PTSD are approximately 1.8 times more likely to report TCE than individuals without a mental
disorder (McLaughlin et al., 2017). Notably, more than one in four children exposed to
interpersonal trauma are estimated to develop PTSD (Alisic et al., 2014). All types of TCE
increase the risk of PTSD, with specifically strong effects of sexual, physical, and emotional
abuse compared to neglect (Messman-Moore & Bhuptani, 2017; Widom, 1999). Overall,
cumulative exposure to different types of TCE significantly heightens the risk of developing
lifetime PTSD following subsequent traumas (e.g., accidents), with each additional TCE type
associated with a 28% increase in risk (da Silva et al., 2024).

Similarly to PTSD, individuals with BPD are approximately 13 times more likely to
have experienced one type of TCE than individuals without a mental disorder and 3 times more

likely than adults with other mental disorders (Porter et al., 2020). Specifically, experiences of
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emotional neglect and abuse are highly prevalent among individuals with BPD, next to high
prevalences (62%) of childhood sexual abuse (Temes et al., 2020). Emotional maltreatment
may play a critical role in the development of BPD (Kuo et al., 2015; Porter et al., 2020).

Building on these shared trauma pathways, individuals with comorbid PTSD-BPD
report more chronic TCE, a higher likelihood and severity of childhood sexual abuse (e.g.,
penetration, intrafamilial), physical abuse and neglect, as well as poly-victimisation and earlier
abuse onset (Jowett et al., 2020; Pagura et al., 2010). Kiihner et al. (2025) found that emotional
neglect (80%), emotional abuse (72%), and sexual abuse (59%) were highly prevalent in PTSD
patients with comorbid personality disorder symptoms and linked to greater BPD symptom
severity. The elevated risk for the emergence of PTSD and BPD after TCE persists throughout
adulthood, also increasing the risk of re-victimisation (e.g. sexual abuse) across life (da Silva
et al., 2024; Walker & Wamser-Nanney, 2023).

Taken together, previous research provides strong evidence that TCE are a
transdiagnostic risk factor for mental disorders (Goerigk et al., 2023; Huang et al., 2025). This
can be exemplified in PTSD and BPD, two disorders in which trauma plays a strong etiological
role. But how do TCE shape the clinical presentations of PTSD and BPD? Despite shared
etiological factors and overlapping symptoms, these disorders are categorically distinct in
contemporary nosologies. The following section compares their diagnostic criteria, shared and
unique symptoms and implications for transdiagnostic models of trauma-related
psychopathology.

1.3 Categorical and Dimensional Perspectives on PTSD and BPD

From a categorical perspective, the DSM-5 classifies PTSD and BPD as distinct entities,
each defined by specific criteria and associated with tailored, evidence-based treatments
(American Psychiatric Association, 2013). PTSD is uniquely characterised by the requirement

of exposure to a traumatic event (Criterion A), which may involve (actual/threatened) death,



General Introduction

(sexual) abuse, violence or injury which was either directly experienced, witnessed in person
or experienced indirectly (e.g. through family/work) (American Psychiatric Association, 2013;
Bisson, 2007). It is estimated that 1.9% (Europe) to 6.8% (US) of individuals develop PTSD
after trauma exposure (Alonso et al., 2004; Kessler et al., 2005).

PTSD is characterised by four symptom clusters, namely: (B) intrusive re-experiencing of
the trauma, (C) avoidance of trauma-related stimuli, (D) negative alterations in cognitions and
mood and (E) alterations in arousal and reactivity (American Psychiatric Association, 2013).
Of note, in the DSM-5, PTSD is more broadly conceptualised, whereas the authors of the ICD-
11 distinguish between PTSD and complex PTSD (cPTSD) (World Health Organization,
2019). The latter refers to reactions following prolonged or repeated “complex” interpersonal
trauma, such as chronic child abuse, genocide, sex trafficking and/or war-related trauma
(Cloitre, 2020). The diagnosis of cPTSD according to ICD-11 requires symptoms from three
PTSD clusters (B, C, E) and three clusters of disturbances of self-organisation. These are
emotional numbing and dysregulation, self-perceptions as a failure or worthless and emotional
detachment in relationships (World Health Organization, 2019). Throughout this thesis, all
references to PTSD will adhere to the DSM-5 definition.

Three of the leading frameworks to explain PTSD (Brewin & Holmes, 2003) are the
cognitive theory by Ehlers and Clark (2000), the dual representation theory by Brewin et al.
(1996) and the emotional processing theory by Foa et al. (1989). These models align with first-
line trauma-focused psychotherapies according to the APA and German S3 guidelines, such as
Cognitive Behavioural Therapy (TF-CBT), Cognitive Processing Therapy (TF-CPT) or
Prolonged Exposure (PE) (APA, 2025; Schéfer et al., 2019).

In Ehlers and Clark's (2000) cognitive model, a persistent threat perception is maintained
by (a) negative appraisals of the trauma and its consequences (e.g. “I am permanently

damaged”, “no one can be trusted”) and (b) fragmented, poorly contextualised trauma
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memories weakly integrated into autobiographical memory. (c) Maladaptive behavioural
strategies such as avoidance, suppression, rumination and safety behaviours perpetuate these
processes and prevent disconfirmation of beliefs.

In contrast to PTSD, BPD does not require a traumatic event for diagnosis. Instead, it
involves a pervasive, inflexible pattern of instability in self-image, relationships, and affect,
present across contexts (Bradley et al., 2007). As a personality disorder, it typically emerges in
adolescence or early adulthood and affects approximately 1.7% of the population (Gunderson
et al., 2018). According to DSM-5, BPD is diagnosed if five out of the following nine criteria
are met: abandonment reaction, unstable and intense relationships, identity disturbance,
impulsivity, recurrent suicidal behaviour or self-harm, affective instability, chronic feelings of
emptiness, inappropriate or intense anger, and paranoid ideation or dissociation (American
Psychiatric Association, 2013). Key theoretical frameworks of BPD are the biosocial model of
Linehan (1993), the mentalization theory by Fonagy and Bateman (2008) and the schema
modes of Young et al. (2003). These models directly align with first-line treatments according
to the APA and the German S3 guidelines, such as Dialectical Behaviour Therapy (DBT),
Mentalization-Based Treatment (MBT) and Schema Therapy (DGPPN, 2022; Keepers et al.,
2024; Linehan, 2014).

Linehan’s (1993) biosocial model posits that BPD arises from the interaction between
genetic predispositions to emotion sensitivity and exposure to TCE, particularly the
invalidation of the child’s emotional responses, as key drivers of BPD. A conflicting emotional
bonding, with caregivers as a simultaneous source of threat and security, can lead to a
disorganised attachment, in which a child varies between an impulse to seek closeness and a
reflex to avoid it (i.e., approach-avoidance dilemma) (Holmes, 2004). This interaction between

genetic vulnerabilities and TCE fosters emotion dysregulation, the disorder’s core feature, and
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impairs self- and interpersonal functioning (Carpenter & Trull, 2013; Daros & Williams, 2019;
Linehan, 1993).

While the categorical approach highlights apparent differences in diagnostic thresholds,
symptom structure, theoretical models and treatment modalities between PTSD and BPD, a
dimensional perspective emphasises their substantial overlap (Knefel et al., 2016). First, co-
occurrence rates range from 30% to 70% and are associated with increased clinical severity,
including heightened suicidality, greater functional impairment, more complex comorbidities
and reduced treatment compliance (Frias & Palma, 2014; Heffernan & Cloitre, 2000; Pagura
et al., 2010; Scheiderer et al., 2015). Second, the disorders share substantial overlap in their
clinical phenomenology, such as alterations in social functioning and emotional processing as
portrayed in Table 1 (Ford & Courtois, 2021; Knefel et al., 2016; Rio-Casanova et al., 2016).
Given the high heterogeneity of both disorders, their symptom-level overlap is not surprising
(Bradley et al., 2007; Bryant et al., 2023). Third, evidence that treatments of BPD can also
alleviate PTSD symptoms and vice versa has spurred the development of transdiagnostic
interventions, which aim to address both conditions simultaneously by targeting shared
underlying mechanisms (Bohus et al., 2013; Harned et al., 2012). From a biological
perspective, BPD and PTSD share genetic vulnerabilities, as FKBP5 gene variants, which
regulate stress hormones (glucocorticoid receptor complex), are implicated in both disorders,
particularly through gene-environment interactions with TCE (Martin-Blanco et al., 2016;
Wang et al., 2018). These findings correspond with the dysregulation of the hypothalamic-
pituitary-adrenal (HPA) axis in PTSD and BPD, alongside shared fronto-limbic network
abnormalities, marked by increased limbic activity and reduced frontal engagement (Amad et
al., 2019; Drews et al., 2019; Schumacher et al., 2019).

Taken together, PTSD and BPD share TCE as a risk factor, high comorbidity, symptom

overlap, shared treatment efficacy and neurobiological similarities, yet they also differ in core
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diagnostic features and therapeutic approaches. PTSD requires exposure to a traumatic event
and is primarily treated with trauma-focused therapies, whereas BPD involves pervasive
instability in self, affect, and relationships and is primarily treated with structured
psychotherapies such as DBT or MBT. These insights underscore the need to integrate
categorical and dimensional frameworks in the study of PTSD and BPD, which remains a
limited approach to date (Ford & Courtois, 2021; Hood et al., 2024).

Moreover, these commonalities and distinctions point to the operation of
transdiagnostic mechanisms in the aftermath of TCE. This pattern fits the transdiagnostic
framework proposed by Nolen-Hoeksema and Watkins (2011). TCE can be conceptualised as
a distal risk factor that shapes proximal biopsychosocial processes. These proximal
mechanisms, in turn, funnel individuals toward specific disorders, accounting for both shared
symptomatology and comorbidity between disorders (multifinality) as well as the development
of specific disorders (divergent trajectories) (Nolen-Hoeksema & Watkins, 2011).
Accordingly, delineating these proximal mechanisms is essential for advancing the
understanding of pathways linking TCE to PTSD and BPD. Against this backdrop, three
mechanisms that show symptomatic overlap and divergence between PTSD and BPD are
alterations in social functioning, emotion processing and sleep. Table 1 maps core DSM-5

criteria onto these domains to visualize shared features and disorder-specific signatures.
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Table 1

Overlap and Distinctions in PTSD and BPD: DSM-5 Symptoms Across Social Functioning,

Emotion Processing and Sleep

Post-Traumatic Stress Disorder
(PTSD)

Borderline Personality
Disorder (BPD)

Social — Detachment/ estrangement from -
functioning others (D6)
— Distorted cognitions about the cause
or consequences of the traumatic
event(s) that lead the individual to
blame himself/herself or others (D2)  —

— Avoidance of trauma reminders, —
including e.g. people and
conversations (C2)

Pattern of unstable, intense
relationships characterized
by alternating between
extremes of idealization and
devaluation (2)

Transient, stress-related
paranoid ideation (9)
Frantic efforts to avoid real
or imagined abandonment

()

Emotion — Irritable behaviour & angry -
processing outbursts, typically with verbal or
physical aggression toward people or
objects (El)
— Persistent negative emotional state -
(D3)
— Intense/ prolonged psychological
distress at exposure to trauma cues
(B4)
— Avoidance of feelings associated with
traumatic events (C1)
— Hypervigilance (E4) and exaggerated
startle response (ES)
— Persistent inability to feel positive —
emotions (D7)

— Reckless or self-destructive behaviour -

Inappropriate, intense anger
/ difficulty controlling anger

(8

Affective instability due to
marked reactivity of mood
e.g., intense episodic
dysphoria, anxiety, or
irritability (6)

Chronic feelings of
emptiness (7)

Impulsivity in potentially

(E.2) self-damaging areas (4)
— Recurrent suicidal behaviour,
gestures, or threats, or self-
mutilating behaviour (5)
Sleep — Sleep disturbance e¢.g., difficulty --
falling / staying asleep or restless
sleep (E6)
— Recurrent distressing dreams of the
trauma (B2)

Note. Diagnostic criteria are based on DSM-5 (APA, 2013). Italicized sections represent an
overlap between alterations in social functioning and emotional processing

11



General Introduction

1.4 Transdiagnostic Mechanisms Linking Childhood Trauma with PTSD and BPD

A meaningful investigation of proximal transdiagnostic mechanisms should begin with
an understanding of how the profound stress of TCE can alter biological, psychological, and
social processes across the lifespan. Exposure to TCE occurs during a period of heightened
brain plasticity, when the developing brain is being calibrated to the environment (Kolb &
Gibb, 2014). Consequently, adverse experiences can profoundly alter neurobiological
development, such as epigenetic processes, brain structure and function and the stress response
systems (Cross et al., 2017). In childhood, persistent fear and anticipation of abuse can trigger
a premature activation of stress-response pathways, such as cortico-limbic circuits and the HPA
axis (McCrory et al., 2011; Nemeroff, 2004). As a result, the HPA axis has been found to
exhibit an upregulated stress response after TCE, characterised by altered cortisol secretion and
increased stress sensitivity and reactivity (Cattane et al., 2017; Herringa, 2017). Consequently,
a heightened limbic reactivity and a reduced functional coupling of the medial prefrontal cortex
(mPFC) and the amygdala have been reported in trauma-exposed children compared to those
without exposure (Marusak et al., 2015; Wolf & Herringa, 2016).

These biological alterations may be advantageous in threatening environments by
enabling the fast detection of threats through hypervigilance and by protecting the child’s safety
through the avoidance of danger. However, when the threatening or traumatic situation is no
longer present, they can become maladaptive in the sense that they do not fit the context, are
out of proportion and lack flexibility (McLaughlin & Lambert, 2017). Given the critical role
of these brain structures in stress, emotion, and social processing, these alterations can
profoundly affect core regulatory and relational processes in individuals with TCE.

Given the multidimensional biopsychosocial impact of TCE, this thesis adopts a
multimethod approach, integrating self-report, experimental and neurophysiological data to

elucidate transdiagnostic processes. Proximal mechanisms will be defined as processes (a)
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influenced by TCE, (b) altered in individuals with psychopathology relative to healthy controls,
and (c) showing both shared and disorder-specific alterations (Harvey et al., 2004; McLaughlin
et al., 2020). In three consecutive studies, this thesis concentrates on disturbances in social
functioning, emotion processing, and sleep. These three mechanisms were selected based on
the following converging considerations. First, they align with the RDoC framework, which
guides transdiagnostic research by outlining domains relevant across disorders, including
Social Processes, Negative/Positive Valence Systems, and Arousal/Regulatory Systems (Insel
et al., 2010). Second, transdiagnostic models of TCE emphasise disruptions in social
interaction, emotional processing, and sleep as key mechanisms of psychopathology (Harvey
et al., 2011; Jaffee, 2017; Kajeepeta et al., 2015; McLaughlin et al., 2020; Pfaltz et al., 2022).
Third, social dysfunction and emotion dysregulation represent areas of substantial symptomatic
overlap between PTSD and BPD (see Table 1).

This thesis synthesises multimethod evidence on these three clinically relevant
mechanisms through which TCE might shape overlapping and disorder-specific pathways in
PTSD and BPD. PTSD and BPD serve as exemplary case conditions, both marked by high
TCE prevalence and pronounced disturbances in these mechanisms and are therefore examined
in focused detail within a broader transdiagnostic framework. Figure 1 illustrates the proposed

relationships based on the current knowledge discussed in the following sections.
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Figure 1

Theoretical Framework of Mechanisms Linking Childhood Trauma to PTSD and BPD
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1.4.1 Childhood Trauma and Social Functioning

Extensive research indicates that impairments in social functioning serve as a key set
of transdiagnostic mechanisms linking TCE to psychopathology (McLaughlin et al., 2020;
Pfaltz et al., 2022). In this thesis, social functioning is defined as the capacities required to form
and maintain mutually satisfying relationships (e.g., intimacy, empathy) and to fulfil social
roles across family, peer, romantic, sexual, and vocational domains (Weissman, 1975; World
Health Organization, 2019). TCE may disrupt social functioning via intertwined biological,
psychological, and social changes observed across various clinical populations. TCE is
associated with social-information biases, attachment insecurity and reduced social support,
which undermines the development of enduring relationships (Cross et al., 2017; Cyr et al.,
2010; McLaughlin et al., 2020; Pfaltz et al., 2022; Wang et al., 2021). Across diagnoses, these
alterations may lead to deficits in global social functioning (e.g., aggression, loneliness) and
social cognition (e.g., theory of mind, empathy) (Carr et al., 2020; Fares-Otero, De Prisco, et
al., 2023; Haslam & Taylor, 2022; Pfaltz et al., 2022).

As presented in Table 1, social dysfunction is integral to the diagnostic criteria of PTSD
and BPD, with significant overlap as well as partially distinct profiles (American Psychiatric
Association, 2013; World Health Organization, 2019). In PTSD, social difficulties frequently
centre on emotional detachment/ estrangement from others and trauma-related avoidance.
Increased threat biases, insecure attachment (avoidance and anxiety) and lower social support
have been reported after TCE in PTSD (Crow et al., 2021; Guay et al., 2006; Huang et al.,
2020). Meta-analytic evidence indicates impairments across social roles (e.g.,
caregiving/parenting) and social cognition (i.e., theory of mind, affective empathy) as well as
broader indices of social functioning (Couette et al., 2020; Nietlisbach et al., 2010; Scoglio et

al., 2022).
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In BPD, social dysfunction plays a central role in the aetiology and symptomatology of
the disorder as described in the biosocial model of BPD (Lazarus et al., 2014; Linehan, 1993).
Social functioning is broadly and chronically disrupted due to a disorganised/insecure
attachment manifesting in unstable and intense relationships, heightened rejection sensitivity,
and rapid shifts between idealisation and devaluation, often accompanied by impulsive
responses to perceived abandonment (Brumariu et al., 2020; Schulze et al., 2022). Converging
evidence suggests threat-focused biases, lower trust, and a tendency to attribute malevolent
intent, alongside difficulties in social problem-solving, mentalizing and cognitive empathy
(Lazarus et al., 2014). Unsurprisingly, global deficits in social functioning have been reported
across various types of relationships in BPD, which affect the ability to adhere to social norms
and roles and to access social support (Carlson et al., 2020; Schulze et al., 2022). Thus, whereas
PTSD often presents with trauma-specific withdrawal, detachment and avoidance, BPD might
be characterised by relationship instability and volatility spanning broader contexts.

Despite these robust links between TCE and social impairment in PTSD and BPD,
several research gaps appear. Firstly, the specific relationships between TCE types (e.g.,
emotional neglect, physical abuse) and particular social deficits (e.g., relationship quality,
social cognition) remain insufficiently understood (Pfaltz et al.,, 2022). Secondly, the
transdiagnostic mechanisms (e.g., attachment insecurity, social support) that underlie the
relationship between TCE and social functioning need to be investigated further (Fares-Otero
et al., 2023; McNeil & Rehman, 2024; Shahab et al., 2021). Importantly, social dysfunctions
are tightly interwoven with the ways TCE reshape emotional experience, as an accurate reading
of others’ emotions and intentions and adequate responding are essential for adaptive
interpersonal functioning (Gross & John, 2003; Kim & Cicchetti, 2010; McNeil & Rehman,

2024). To trace this deeper layer of the cascade, the next section examines how TCE influence
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emotion processing across transdiagnostic psychopathology and specifically in PTSD and

BPD.

1.4.2 Childhood Trauma and Emotion Processing

Based on a wealth of research, alterations in emotion processing constitute a second set
of transdiagnostic mechanisms that link TCE to psychopathology (Dvir et al.,, 2014;
McLaughlin et al., 2020; Weissman et al., 2019). TCE may shape emotion processing via
biopsychosocial alterations that affect two core processes: (1) emotional reactivity (response to
negative cues/ stressors) and (ii) emotion regulation (flexibility in modulating experience,
expression, and arousal to meet situational demands) (McLaughlin et al., 2020; Miu et al.,
2022; Thompson, 1991). Emotion regulation is a transdiagnostic, multifaceted capacity that
can be conceptualised through global abilities (e.g., emotional awareness, clarity, acceptance,
impulse control, goal-directed behaviour) and the use of strategies at distinct stages of the
emotion-generative process along Gross’s Process Model (Cludius et al., 2020; Gratz &
Roemer, 2004; Gross, 1998b, 2015). Emotion regulation strategies are typically categorised as
adaptive (e.g., reappraisal) when they target the root of distress or yield durable relief and
maladaptive (e.g., self-harm) when they are ineffective or carry long-term costs (Aldao et al.,
2010; Cludius et al., 2020; Gross, 1998a; Martinez-Priego et al., 2024).

On a neurobiological level, TCE have been associated with amygdala hyperreactivity
and reduced prefrontal control, which may contribute to increased emotional reactivity and
impaired regulation (Dvir et al., 2014; McLaughlin et al., 2015). At the psychosocial level,
invalidation of emotions and maladaptive modelling by caregivers may impair emotional
awareness, differentiation and regulation (Assed et al., 2020; Bérubé et al., 2023; Flechsenhar
et al., 2024; Milojevich et al., 2020; Miu et al., 2022). Consequently, TCE have been linked to

a heightened threat vigilance (e.g., increased reactivity to angry faces) and a hostile attribution
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bias (e.g., assuming greater hostile intentions of others) as mediators to psychopathology
(Glaser et al., 2006; Hein & Monk, 2017; Heleniak et al., 2016; McLaughlin et al., 2015;
Weissman et al., 2019; Weltz et al., 2016). Moreover, longitudinal studies and meta-analyses
indicate that both global emotion dysregulation and overreliance on maladaptive instead of
adaptive emotion regulation strategies (e.g., suppression, rumination and deficits in
reappraisal) mediate the relationship between TCE and psychopathology (Heleniak et al., 2016;
Kim & Cicchetti, 2010; Miu et al., 2022; Weissman et al., 2019). The next section compares
PTSD and BPD on their heightened emotion reactivity and dysregulation after TCE,
highlighting shared and disorder-specific alterations as displayed in Table 1.

Individuals with PTSD tend to experience heightened negative and reduced positive
reactivity and an increased threat sensitivity, specifically to trauma-related cues. Moreover,
elevated anger and aggression have been linked to an increased hostile attribution bias (Briggs-
Gowan et al., 2016; Hébert et al., 2021; Javanbakht et al., 2011; Machlin et al., 2024; Masten
et al., 2008; Zhu et al., 2020; Zukerman et al., 2023). Moreover, PTSD symptom severity is
linked to global emotion dysregulation and greater reliance on maladaptive strategies (Christ
etal., 2021; Lee etal., 2015; O'Brien etal., 2023; Seligowski et al., 2015). Converging evidence
points to two profiles found in PTSD: a reexperiencing/ hyperarousal subtype characterised by
under-regulation (e.g., anger, self-destruction; reduced PFC inhibition of limbic regions) and
a dissociative subtype with over-regulation (e.g., avoidance, numbing; heightened PFC
inhibition) (Lanius et al., 2010; Litz et al., 2002; Steuwe et al., 2012).

In BPD, emotion dysregulation is the disorder’s core feature (Linehan, 1993).
Heightened threat sensitivity and hostile attribution biases (e.g., misclassifying neutral/sad
faces as angry) might foster views of others as malevolent/untrustworthy and rejection- or
anger-related interpretations of ambiguous situations (Arntz et al., 2011; Bertsch et al., 2018;

Fertuck et al., 2013; Lobbestacl & McNally, 2016). Consequently, the rapid and intense
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increases of negative affect might be context-dependent for trauma-related cues such as social
rejection, abandonment or childhood abuse (Gratz et al., 2013; Limberg et al., 2011; Lobbestael
& Arntz, 2015; Socci et al., 2024). Moreover, BPD is characterised by a marked under-
regulation of emotions due to deficits in adaptive (e.g. reappraisal, acceptance) and a surplus
of maladaptive strategies (e.g. impulsivity, aggression, suicidality, self-harm) (Carpenter &
Trull, 2013; Daros et al., 2018; Daros & Williams, 2019; Sorgi-Wilson & McCloskey, 2022).
The reduced emotion identification in BPD might yield polarised affect (i.e., good/ bad), while
low distress tolerance prompts a more rapid use of maladaptive strategies according to the
emotional-cascade model (Carpenter & Trull, 2013; Selby et al., 2009).

To summarise, although PTSD and BPD show heightened emotional reactivity and
greater reliance on maladaptive strategies, disorder-specific profiles might diverge (Jowett et
al., 2020; Messman-Moore & Bhuptani, 2017; Tull et al., 2020). In PTSD, hyperarousal-driven
reactivity might be cue-bound to trauma reminders (e.g., physical threats) with alternations
between over- and under-regulation (Ford & Courtois, 2021). In contrast, BPD might show
interpersonal hyperreactivity to a wider range of ambiguous or socially threatening stimuli,
more chronic under-regulation and a stronger reliance on maladaptive strategies such as self-
harm (Jowett et al., 2020). Neurobiologically, both display amygdala hyperreactivity, but BPD
tends to recruit prefrontal control less than PTSD, consistent with more persistent regulation
difficulties (Ford & Courtois, 2021; Schulze et al., 2019).

To conclude, substantial research indicates that emotion dysregulation is an important
transdiagnostic mechanism that significantly increases the risk of PTSD and BPD as well as
the severity of symptoms following TCE (Burns et al., 2010; Messman-Moore & Bhuptani,
2017). However, evidence directly contrasting PTSD and BPD on emotion reactivity and
regulation is limited (Dixon-Gordon et al., 2013; Kockler et al., 2017). Because self-report and

laboratory results often diverge, comprehensive multimethod designs are required to determine
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how TCE shapes common and disorder-specific emotion processes (Bortolla et al., 2020;
Koenigsberg et al., 2009; Krause-Utz et al., 2019; Marissen et al., 2010; McRae, 2013;
Popkirov et al., 2018; Woodward et al., 2015). Moreover, emotion processing does not fade
when the lights go out; rather, it might be bidirectionally intertwined with nocturnal sleep
disturbances after TCE (Palmer & Alfano, 2017). As the third transdiagnostic mechanism of
this dissertation, the next section examines how TCE influences sleep disturbances and emotion

processing across transdiagnostic psychopathology as well as in PTSD and BPD.

1.4.3 Childhood Trauma and Sleep

A growing body of evidence links TCE with subjective and objective sleep disturbances
up to 50 years post-exposure (Chapman et al., 2013; Chapman et al., 2011; Karatzoglou et al.,
2024; Lind et al., 2016; Sullivan et al., 2019). As chronic insomnia is highly prevalent (10%)
and frequently co-occurs with the majority of psychiatric disorders, it is increasingly
recognised as a causal, transdiagnostic driver of psychopathology (Fairholme et al., 2013;
Harvey et al., 2011; NIH., 2005). Across the lifespan, sleep disturbances and emotion
processing have been found to mediate the link between TCE and psychopathology via
intertwined biopsychosocial pathways (Bader et al., 2007; Laskemoen et al., 2021; Liu et al.,
2023; Schifer & Bader, 2013; Spilsbury, 2009).

On a neurobiological dimension, TCE can upregulate stress systems as seen in HPA-
dysregulation, cortisol rhythm changes and elevated arousal alongside limbic-prefrontal
alterations (Agorastos & OIff, 2020; Cattane et al., 2017; Herringa, 2017). During sleep, these
neural systems process emotional memories made during the day to support fear extinction and
affective homeostasis. Firstly, the affective charge of daytime experiences is reduced, secondly
the sensitivity of emotional brain networks is recalibrated for adaptive next-day reactivity

(Gieselmann et al., 2019; Goldstein & Walker, 2014; Nielsen & Levin, 2007; Pace-Schott et
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al., 2015). According to the hyperarousal theory of insomnia, overactive emotion circuits
during the day, keep the brain in a state of hyperarousal and vigilance, which impairs the onset
and continuity of sleep (Riemann et al., 2010; Semsar et al., 2021; Sinha, 2016). These sleep
disruptions and sustained hyperarousal can, in turn, impair adaptive emotion regulation on the
next day (Mauss et al., 2013; Palmer & Alfano, 2017).

On a psychological dimension, this elevated hyperarousal, which manifests along
neurological, physiological, cognitive and emotional dimensions, is linked with rumination and
difficulties regulating negative affect before sleep (Andrews & Hanna, 2020; Gupta &
Sheridan, 2018; Levin & Nielsen, 2009; Palagini et al., 2017; Palmer & Alfano, 2017; van Trigt
et al.,, 2025; Werner et al., 2020). This is evident in increased maladaptive sleep-related
cognitions and emotions, such as fear of sleep and feelings of entrapment or hopelessness
(Werner et al., 2021). Fear of sleep is defined as the fear of being dangerously vulnerable
during sleep, including a fear of recurrent nightmares and loss of control (Werner et al., 2020).
As fear of sleep can lead to poor sleep habits (e.g., avoiding bedtime) and safety behaviours
(e.g., sleeping with lights on), it is thought to maintain poor sleep quality and nightmares over
time (Short et al., 2018; Werner et al., 2021). Lastly, sleep can impact socio-emotional
functioning by impairing the ability to recognise and express emotions and has been associated
with increased social withdrawal and interpersonal conflicts (Ben Simon et al., 2020; Gordon
& Chen, 2014). Consequently, the same biological perturbations that impair emotion
processing after TCE may also erode sleep architecture, thus creating a shared pathway to later
psychopathology. The next section examines sleep disturbances after TCE within PTSD and
BPD by exploring shared versus disorder-specific features and the bidirectional links with
emotion dysregulation.

Sleep disturbances are now considered hallmark features of PTSD as they are among

the most prevalent symptoms (80—90% experience insomnia, 50—70% nightmares) and play a
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role in role in the development and maintenance of the disorder (Sinha, 2016; Spoormaker &
Montgomery, 2008). Alterations have been found on objective measures of sleep duration,
efficiency and architecture and subjective measures of sleep quality, nightmares and fear of
sleep (Harvey et al., 2003; Leskin et al., 2002; Zhang et al., 2019). While hyperarousal remains
a central explanatory mechanism, converging work highlights emotion dysregulation as a
coupled process that is bidirectionally linked with sleep disturbance in trauma-exposed and
PTSD samples (Levin & Nielsen, 2009; Palmer & Alfano, 2017; Riemann et al., 2010; Semsar
et al., 2021; Sinha, 2016).

In contrast to PTSD, sleep disturbances are not diagnostic criteria of BPD and have
received little attention in clinical practice and research despite their high prevalence of 63%
suffering from insomnia and 49% from nightmares (Hafizi, 2013; Selby et al., 2013; van Trigt
et al., 2025; Vanek et al., 2021). Alterations have been found on objective measures of sleep
continuity and architecture as well as subjective measures of sleep quality, nightmares and fear
of sleep, independent of comorbid PTSD or depression (Harty et al., 2010; Schredl et al., 2012;
Semiz et al., 2008; Winsper et al., 2017; Wood et al., 2015). In BPD, the main focus has been
on the reciprocal relationship between sleep disturbances and core BPD symptoms of emotion
dysregulation (e.g., affective instability, self-harm, impulsivity), which may reflect difficulties
in downregulating hyperarousal and hyperreactivity (Grove et al., 2016; Jenkins et al., 2022;
Selby, 2013; Socci et al., 2024; van Trigt et al., 2025). Within the biosocial model, TCE may
precipitate sleep problems that interact bidirectionally with emotion dysregulation to potentiate
BPD risk alongside environmental and neurobiological vulnerabilities (Morales-Mufioz et al.,
2021).

To summarise, both PTSD and BPD show high rates of poor sleep quality, nightmares
and fear of sleep, which appear to be bidirectionally coupled with emotion dysregulation via

biopsychosocial pathways, including hyperarousal (Dolan et al., 2023; Messman et al., 2023;
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Morales-Mufioz et al., 2021). However, sleep disturbances are only a central diagnostic
criterion for PTSD and might reflect broader emotion dysregulation rather than trauma-specific
processes in BPD (van Trigt et al., 2025). Although substantial evidence implicates sleep
disturbance and emotion dysregulation as mechanisms linking TCE to BPD and PTSD,
mechanistic research and direct comparisons remain scarce. Studies are needed to clarify

shared versus disorder-specific relationships (Harvey et al., 2011; Karatzoglou et al., 2024).

1.5 Summary and Aims

Categorical systems (e.g., DSM and ICD) provide distinct diagnoses but struggle to
capture the complexity, comorbidity and heterogeneity of mental disorders. This has prompted
a paradigm shift to transdiagnostic frameworks, which conceptualise psychopathology along a
continuum with shared risk factors and mechanisms. TCE are a key transdiagnostic risk factor
for mental disorders, such as PTSD and BPD, two disorders with high TCE prevalence, with
both shared features and distinct symptom patterns. Consequently, TCE might act as a distal
risk factor, shaping proximal mechanisms that drive high comorbidity and shared
symptomatology (multifinality) as well as disorder-specific outcomes (divergent trajectories).
Research exploring the impact of TCE on shared biopsychosocial mechanisms in PTSD and
BPD is scarce, yet essential for advancing prevention and intervention strategies that address
overarching TCE-related impairments. Therefore, this thesis examines how TCE are linked
with social functioning, emotion processing, and sleep as three potential mechanisms within
and across PTSD and BPD.

To date, converging evidence indicates that TCE disrupt social functioning across
mental disorders through processes, such as insecure attachment, reduced social support and
social information biases. In PTSD, social deficits appear to be more trauma-specific, involving

avoidance and detachment, while BPD may exhibit broader interpersonal instability. However,
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specific relationships between TCE subtypes (e.g., emotional neglect, physical abuse) and
particular social deficits (e.g., relationship quality, social cognition), as well as their underlying
mechanisms, remain unclear.

Moreover, social dysfunctions are tightly interwoven with the ways TCE reshape
emotional processing. Following TCE, both PTSD and BPD report heightened emotional
reactivity and dysregulation, including greater reliance on maladaptive emotion regulation
strategies. Preliminary evidence, across self-report, behavioural, and neurophysiological
measures, indicates both overlap and disorder-specific alterations. Individuals with PTSD tend
to show a hyperreactivity to trauma-related cues (e.g. physical threats) along with alternations
between under- and over-regulation. Individuals with BPD might show broader hyperreactivity
to interpersonal threats (e.g., rejection) and more chronic under-regulation of emotions.
However, multimethod comparisons of how TCE relate to emotion reactivity and regulation in
PTSD versus BPD remain scarce and are urgently needed.

Following TCE, disruptions in emotion processing might be bidirectionally linked to
sleep disturbances such as insomnia, nightmares and fear of sleep. Sleep disturbances are a
hallmark of PTSD and prevalent in BPD yet are less systematically studied in the latter.
Furthermore, there is a lack of research exploring differences in sleep disturbances between
PTSD and BPD, as well as their associations with emotion dysregulation and TCE.

Despite evidence linking TCE to disruptions in social functioning, emotion processing,
and sleep, multimethod studies examining these mechanisms and their interplay in PTSD and
BPD are lacking. This thesis addresses these gaps through three complementary studies with
the following goals.

(1) The first study aimed to explore the transdiagnostic association between TCE
(overall and subtypes) and distinct domains of adult social functioning and identify

mechanisms (e.g., attachment) within this link. To achieve this aim, a systematic review was
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conducted that included cross-sectional, longitudinal and case-control studies in adults with
and without psychopathology, synthesising transdiagnostic associations as well as disorder-
specific findings (e.g., PTSD and BPD).

(2) The second study used a cross-sectional experimental design to compare emotional
reactivity and regulation in PTSD, BPD, and healthy controls (HC) to distinguish shared from
diagnosis-specific patterns. The study aimed to investigate the explanatory value of TCE
beyond traditional diagnostic boundaries to explain alterations in emotion processing. The
multimethod design integrated self-report measures with a laboratory emotion-regulation task
with subjective affect ratings and neurophysiological markers (i.e., event-related potentials)
recorded during passive viewing and cognitive reappraisal of emotional stimuli.

(3) Finally, the third study combined three cross-sectional studies to examine
whether TCE are associated with sleep disturbances (sleep quality, fear of sleep, nightmares)
beyond emotion dysregulation and whether alterations in sleep and the emotion regulation—
sleep link can be found across PTSD and BPD. This study used self-report measures of sleep
(past-month and night), emotion dysregulation, hyperarousal and TCE in multi-group samples
(sample 1: PTSD outpatients, sample 2 and 3: PTSD, BPD, HC).

While the three studies are predominantly cross-sectional and therefore preclude causal
conclusions, their findings may offer insights to guide the generation of hypotheses. They may

help to identify potential mechanisms for longitudinal evaluation.
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Abstract

Social impairments are commonly reported by individuals with a history of child
maltreatment (CM). However, a systematic review on the relationship between different types
of CM and impairments across various domains of social functioning in adults with and without
mental disorders that also addresses mediating and moderating factors is still missing.
Therefore, we systematically searched the PsycINFO and Web of Science databases for peer-
reviewed studies published from 2003 to February 2025 that examined the association between
CM before the age of 18 and various clinically relevant impairments in social functioning in
adulthood (>18 years). A total of 281 articles were included and clustered in seven domains of
social functioning. Most studies revealed negative associations between CM and social
functioning, with small to moderate effect sizes. The strongest evidence was found for intimate
partner violence (IPV), aggression, social connectedness, attachment, and early maladaptive
schemas, while findings for other domains - such as sexuality, intimate partner relationships,
and social-cognitive processes - were less consistent. Psychopathology, insecure attachment,
and emotion regulation were the most frequently identified mediating or moderating factors.
Taken together, CM and social dysfunctions need to be assessed and considered more
systematically in psychotherapeutic treatment across disorders. Furthermore, longitudinal
studies with standardized measures of social functioning are needed to identify transdiagnostic
as well as disorder-specific targets for mechanism-based preventions and interventions for

individuals with CM experiences.

Keywords: child maltreatment, abuse, neglect, interpersonal functioning, social functioning
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Introduction

Social functioning is a central determinant of well-being across the general population.
Impairments in social functioning can have debilitating effects on multiple domains of life and
are common in many mental disorders. The significance of impaired social functioning is
acknowledged in the ICD-11, where they are regarded as one of the two key domains in the
assessment of the severity of personality disorders (World Health Organization, 2019).
Similarly, impairments in social functioning are part of to the diagnostic criteria of Post-
Traumatic Stress Disorder (PTSD) and complex PTSD (American Psychiatric Association,
2013; World Health Organization, 2019), but also prominent in other mental disorders, such as
affective, anxiety, or psychotic disorders (Keltner & Kring, 1998). Identifying risk factors, as
well as potential mediators and moderators that may explain which social impairments are
experienced in whom and why, is therefore of high clinical relevance.

Being the most significant single risk factor for mental disorders and physical illness
later in life (Jaffee et al., 2017; Klinger-Konig et al., 2024), childhood maltreatment (CM) has
also been proposed to contribute to impairments in social functioning. According to Bernstein
et al. (2003), CM is defined as the experience of emotional, physical, or sexual abuse or
emotional or physical neglect before the age of 18 (McLaughlin et al., 2020).

In fact, there is an expanding body of research indicating diverse social deficits in
individuals with a history of CM, both in non-clinical (Pfaltz et al., 2022) and clinical
populations, such as borderline personality (BPD), PTSD, affective or psychotic disorders
(Fares-Otero et al., Aversa et al., 2014; Cotter et al., 2015; 2023). These social impairments
not only hinder the use or availability of social support, a key factor in resilience following
trauma (Carr et al., 2020; McLaughlin et al., 2020), but also diminish the effectiveness of
evidence-based psychological interventions contributing to reduced treatment success,

prolonged treatment duration, and higher dropout rates (Dinger et al., 2013; Quilty et al., 2013;
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Tibi et al., 2019). The growing body of evidence highlighting social impairments associated
with CM stands in stark contrast to the limited attention such dysfunctions have received in
etiological models and psychotherapeutic approaches to CM-related disorders to date.

A central aim of our project is to improve the knowledge about social functioning of
individuals exposed to CM. Both CM and social functioning represent broad and
multidimensional constructs, encompassing a wide range of experiences and processes. As a
first step, we are therefore interested to identify which specific types of CM are linked with
which specific social deficits as well as to examine possible moderators and mediators of these
associations in adulthood. Importantly, our focus spans the full spectrum of mental health
functioning, including both clinical and non-clinical populations. Given the conceptual breadth
of this topic and the heterogeneity of studies, a systematic review of the literature appeared the
most promising way allowing a balance between systematic synthesis and clinical knowledge
in a broad and widespread field of research (Pfaltz et al., 2022). Following the ICD-11
definition of impairments in social functioning in personality disorders, we define social
functioning as comprising: (1) the core skills needed to initiate and sustain mutually fulfilling
interpersonal relationships, encompassing intimacy, empathy, and conflict resolution (World
Health Organization, 2019) and (2) the ability to apply these skills to effectively fulfill one’s
roles in various relationships, such as those in work, friendships, partnerships, and family
(Weissman, 1975). This broad definition was deliberately adopted to map the existing literature
across social functioning domains and to generate hypotheses and identify priorities for future
research.

Three earlier reviews and meta-analyses have addressed partly overlapping topics (Carr
et al., 2020; Fares-Otero, De Prisco, et al., 2023). However, all of them had a much narrower
scope by focusing on specific age groups (adolescents), particular mental disorders

(depression), or psychosocial adjustment defined very broadly without focusing on specific
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deficits. All three reviews suggest that CM is related to social impairments, highlighting the
relevance of the topic addressed in the current article. However, our review extends these
earlier works by (a) adopting a transdiagnostic perspective, (b) assessing subtypes of CM and
(c) diverse clinically relevant social deficits as well as (d) focusing on mediating and
moderating factors of the CM-social deficit-association. Therefore, in the current pre-registered
systematic review, we addressed two key questions:

1. Which associations between CM and social functioning have been observed? We
focused on social functioning in adult clinical and non-clinical samples and explored the
relationship between different domains of social functioning and CM in general as well as its
subtypes.

2. Which general and specific factors moderate or mediate the association between CM
and social functioning?

Methods
Search Strategy

We followed the guidelines set by the Preferred Reporting Items for Systematic
Reviews and Meta- Analyses (PRISMA). A protocol for the review was preregistered on the
International Prospective Register of Systematic Reviews (PROSPERO) on January 30, 2024,
with the registration number CRD42024504187. The protocol is available at:

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42024504187

OnDecember 27, 2023, a systematic search was conducted in the databases PsychINFO
and Web of Science for peer-reviewed studies published in English after 2003, which explored
the relationship between CM before the age of 18 and impairments in social functioning in
adulthood (>18 years). A supplementary literature search was performed to ensure the inclusion
of studies published up to February 10, 2025. The 2003 cut-off was selected based on the

publication year of Bernstein et al.’s definition of CM that was also used in the current study.
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According to Bernstein et al. (2003), CM was defined as experiences of emotional, physical,
or sexual abuse or of emotional or physical neglect before the age of 18 years. Social
functioning was conceptualized according to multiple frameworks and perspectives, including
the ICD-11 personality disorder framework (World Health Organization, 2019) of
interpersonal dysfunction which encompasses the desire for relatedness and perspective-taking,
mutual relationship quality and conflict management. This was further complemented by
aspects of impaired social functioning emphasized in diverse clinical models (e.g., detachment,
loneliness, mistrust, rejection sensitivity), such as the Hierarchical Taxonomy of
Psychopathology (HiTOP; Kotov et al., 2018), Schema Therapy (Young et al., 2003) and the
Cognitive Behavioral Analysis System of Psychotherapy (CBASP; McCullough, 2006).
Additionally, the selection process was guided by clinical observations of impaired
interpersonal symptoms linked to early trauma, as synthesized by independent clinical
scientist-practitioners. Although search terms were intentionally broad, inclusion decisions
were guided by whether outcome measures captured an explicit interpersonal component based
on our definition in the introduction. The search strategy can be found in the supplementary
material.
Eligibility Criteria

Studies were eligible for inclusion if they met the following criteria: (1) a quantitative
analysis of longitudinal, experimental, cross-sectional, or clinical trial data; (2) inclusion of a
validated psychometric measure of emotional abuse, emotional neglect, physical abuse,
physical neglect, and/or sexual abuse; (3) inclusion of a validated psychometric measure of
social impairment; (4) participation of individuals with and/or without mental disorders from
both community and specialized settings; (5) participants aged 18 years or older at the time of
the outcome measurement, with exposure to CM occurring before the age of 18 (including

retrospective reports); (6) ethical approval and documentation of written informed consent as
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stated in the published article. Excluded were case reports, reviews, meta-analyses and animal
studies, open trials, qualitative studies, grey literature, dissertations, and unpublished studies.
Data Extraction and Synthesis

As displayed in the flowchart (Figure 1), a total of 281 publications were included in
the review. The web-based collaboration software platform Covidence (Veritas Health
Innovation, 2024) was used for duplicate removal, title and abstract screening (conducted by
KB, TB, TE and IG), as well as full-text screening and data extraction (by all authors). Due to
the extensive scope of the review, dual screening and data extraction by multiple reviewers
were not feasible. The following information was extracted from the articles: authors,
publication year, country, type of population, study aim, study design, descriptives (age,
gender, diagnoses), validated measures of CM and social functioning, reported statistics (e.g.,
correlation/ regression coefficients, odds ratios) and identified moderators or mediators. When
studies reported effect sizes, this interpretation was extracted as presented. If no interpretation
was provided and correlation coefficients were reported, effect sizes were classified using
conventional thresholds by Cohen (1992) (r > .10 = small/weak; r > .30 = medium/moderate; r
> .50 = large/strong) to allow for consistent reporting across studies. Given the heterogeneity
of social functioning outcomes, we categorized them into seven domains, in line with previous
reviews (Fares-Otero et al., Carr et al., 2020; 2023; Haslam & Taylor, 2022): (1) Social
connectedness and social-cognitive processes; (2) attachment and early maladaptive schemas;
(3) sexuality; (4) aggression, violence, and offending; (5) intimate relationships; (6) intimate
partner violence (IPV) and revictimization; and (7) parenting behavior. For each domain, the

study findings were summarized in a narrative synthesis based on the statistical data.
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Figure 1

PRISMA Flowchart of the Systematic Review Procedure
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Study Characteristics

The 281 included publications presented data from a total of 263,016 participants.
Sample sizes varied, ranging from 36 to 25,778 participants. However, it is important to note
that the exact total sample size cannot be reliably determined, as data from the same cohorts

(i.e., MIDUS, RYDS, MTurk) or studies was likely used across sixteen publications (Abajobir
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et al., 2017; Fitzgerald & Gallus, 2020; Fitzgerald & Morgan, 2022; Gallagher et al., 2023;
Kisely et al., 2024; Lassri & Gewirtz-Meydan, 2025; Lassri et al., 2023; Smith et al., 2005;
Smith et al., 2013; Widom, 2024; Widom et al., 2014; Widom et al., 2008; Widom et al., 2006;
Wong et al., 2019; Zamir & Lavee, 2014; Zamir & Lavee, 2015). The studies were conducted
across a diverse range of countries, which can be grouped by continent as follows: America
[United States (n=151), Canada (n=14), Peru (n=1)]; Europe [Germany (n=15), the United
Kingdom (n=7), Italy (n=6), Spain (n=6), Norway (n=5), the Netherlands (n=3), Portugal
(n=2), Switzerland (n=2); Finland (n=1), Belgium (n=1), Hungary (n=1)], Middle East [Israel
(n=14), Iran (n=4), Lebanon (n=1)]; Africa [South Africa (n=1), Cameroon (n=1), Kenya (n=1),
Ethiopia (n=1), Botswana (n=1), Uganda (n=1)]; Asia [China (n=12), South Korea (n=6),
Turkey (n=8), Taiwan (n=2), the Philippines (n=1), Japan (n=1), Bangladesh (n=1), Indonesia
(n=1)] and Oceania [Australia (n=9)]. The age of participants in these studies ranged from 18
to 89 years, with a weighted mean age of 28.90 years (SD=9.62), based on the studies that
reported age data. The studies included community populations (n=128 studies), psychiatric
patients (n=44), healthy controls (n=11) as well as forensic (n=25) or other populations (n=98).
Across all studies, 57.04% of participants were female, 42.83% were male and 0.13% identified
as diverse.

The association between CM and social functioning was predominantly examined using
correlational models, with 62 studies (22.06%) relying exclusively on correlations. Other
statistical approaches included regression analyses (34.88%), t-tests, ANCOVAs, or
MANCOVAs (12.10%), odds ratios (OR), risk ratios (RR), or hazard ratios (HR) (11.74%),
chi-squared tests (3.56%), and multilevel modeling (MLM) (1.07%). Mediation or moderation
analyses were conducted in 94 studies, predominantly based on cross-sectional data (84.04%),

with only fifteen studies utilizing longitudinal data. CM was most frequently assessed
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retrospectively using the Childhood Trauma Questionnaire (CTQ; Bernstein et al., 2003) in
47.26% of studies.
Results

As outlined above, we organized the results into seven categories, which align with
classifications used in previous reviews and meta-analyses (Fares-Otero et al., Carr et al., 2020;
2023). However, these categories remained broad, encompassing studies with conceptually
diverse constructs and measures. We summarized the associations of CM with (1) social
connectedness and social-cognitive processes, (2) attachment and early maladaptive schemas,
(3) sexuality, (4) aggression, (5) intimate partner relationships, (6) intimate partner violence
(IPV) and revictimization, and (7) parenting behavior.

Comprehensive details of all included studies are available in Table S.1 on the Open
Science Framework (OSF), accessible via the following link (under the 'Files' tab):

https://osf.io/6qcun/?view_only=e753d74927¢c44cb09db23 1ee4747f480. Figure 2A shows the

distribution of social functioning domains examined across studies, with IPV and
revictimization being the most frequently studied domain of social functioning (n=106), while
sexuality emerged as the least explored domain (n=14). Figure 2B visualizes the associations
explored between different types of CM and various domains of social functioning in the
included studies. Note that in most studies, CM was assessed as an overall measure that
combined multiple types, meaning most associations do not correspond to specific forms of
CM. Physical abuse (87.54%) and sexual abuse (83.63%) were the most commonly examined
forms of CM, whereas emotional abuse (67.62%), emotional neglect (52.67%), and physical

neglect (53.02%) were assessed less frequently.
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Figure 2

Domains of Social Functioning Explored in each Study (4) and Explored Associations Between Types of CM and Domains of Social Functioning
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Social connectedness and social-cognitive processes

Fifty studies investigated the relationship between CM and social connectedness as well
as social-cognitive processes.
Social Connectedness

Social connectedness refers to an individual’s sense of belonging within a social
network, encompassing feelings of closeness, mutual support, and meaningful relationships
(Lee & Robbins, 1995). It was most commonly measured using questionnaires that assess
social support (e.g., Perceived Social Support Scale; Procidano & Heller, 1983), the size of
social networks (e.g., Lubben Social Network Scale; Lubben, 1988), or loneliness (e.g., UCLA
Loneliness Scale; Russell, 1996).

Social Network and Social Support. Thirteen cross-sectional studies and four
longitudinal studies consistently demonstrated a small to moderate negative correlation
between CM and social support, as well as smaller social networks. The majority of these
studies was conducted among North American college students, although similar findings were
also reported in clinical and non-clinical populations and forensic samples. Individuals with
CM reported lower perceived support from both family and friends. Whereas different types
of CM were not systematically compared, emotional neglect, emotional abuse, and physical
neglect showed higher correlations with low social support than sexual or physical abuse.
Among these, emotional neglect demonstrated a particularly strong negative association with
social connectedness to family members.

Loneliness and Lack of Belongingness. Moderate positive associations have been
identified between both loneliness as well as a lack of belongingness and CM in six cross-
sectional and one longitudinal study. These links were observed in both community samples
and clinical populations, including individuals with persistent depressive disorder (PDD) or

BPD. Among all CM types, emotional abuse and neglect demonstrated the strongest
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associations with loneliness and thwarted belongingness in both clinical and non-clinical
samples. Physical abuse showed a small positive association with thwarted belongingness,
while sexual abuse was not significantly related in a healthy sample. Survivors of childhood
sexual abuse reported less mattering to parents but showed no difference in their sense of
mattering to friends than participants without the experience of abuse.

Social-Cognitive Processes

This paragraph includes studies on various social competencies and social-cognitive
and -emotional processes, such as empathy and theory of mind, which were assessed using a
range of different methods.

Social Competences. Overall, the findings of eleven cross-sectional and one
longitudinal study revealed a significant association between CM and reduced social
competences, which encompassed aspects such as decreased social adjustment and prosocial
activities, as well as increased withdrawal, emotional sensitivity, need for approval, a lack of
sociability as well as more domineering and intrusive behaviors. This association was observed
across diverse populations, including university students, adults with and without low birth
weight, and patients with schizophrenia, schizoaffective disorder, bipolar disorder, personality,
mood and anxiety disorders but not in healthy controls and veterans with PTSD and/or
depression.

Empathy and Theory of Mind. physical abuse was associated with cognitive, but not
affective, empathy deficits in both community and forensic samples. However, a study with a
mixed sample (i.e., clinical and non-clinical) reported the opposite effect, while no significant
correlation between CM and empathy was found in a community sample. In adult patients with
PDD compared to those with episodic depression or healthy controls, general CM was
associated with heightened empathic distress and interpersonal problems, with medium to large

effect sizes. In sum, the nine cross-sectional studies exploring the relationship between CM
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and empathic concern or perspective-taking (Theory-of-Mind) have yielded highly inconsistent
results.

Social Expectations and Interactions. Evidence from five cross-sectional and two
longitudinal studies suggests that individuals with experiences of CM may carry negative
expectations and mistrust into social interactions, which can shape both their perceptions of
others and the way they interact with them. For instance, individuals with CM history may
have a heightened desire to feel comfortable in social settings yet simultaneously expect to
receive less social support. They may also experience more social embarrassment and social
anxiety. However, one study found no link between CM and fear of evaluation. In social
interactions, individuals with CM may encounter more critical reactions from others and face
higher levels of social rejection from peers.

Attachment and Early Maladaptive Schemas
Anxious and Avoidant Attachment

According to attachment theory, a secure attachment with an attachment figure (e.g.,
caregiver/ partner) is marked by a comfort with emotional closeness and intimacy. In contrast,
insecure attachment styles manifests as either (a) anxiety, with fear of abandonment and
preoccupation with intimacy, or (b) avoidance, marked by emotional distance and a discomfort
with closeness (Bowlby, 1982). A total of thirty-three cross-sectional studies and two
longitudinal studies examined the relationship between CM and attachment, with the
Experiences in Close Relationships Scale (ECR) (ECR; Wei et al., 2007) being the most
commonly used measure.

The studies revealed significant positive associations, ranging from weak to strong,
between CM and both anxious and avoidant attachment styles. Notably, the associations were
generally stronger with emotional abuse than with physical or sexual abuse, especially in the

case of anxious attachment. The strength of these associations appears to be influenced by
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factors such as the abused individual's gender, with one study noting a slightly stronger
relationship between emotional abuse and attachment in women than in men. Moreover,
stronger associations were found between CM and attachment to caregivers or romantic
partners compared to friends. No significant correlations were found between CM and secure
attachment or close and dependent attachment.

Early Maladaptive Schemas (EMS)

According to Schema therapy (Young et al., 2003), early maladaptive schemas (EMS)
are pervasive patterns of thoughts, emotions, and behaviors that develop in early childhood as
a result of unmet core emotional needs. The schemas can be characterized into the five
domains: Disconnection/Rejection, Impaired Autonomy, Impaired Limits, Other-Directedness,
Overvigilance and Inhibition. In total, nine cross-sectional studies investigated the relationship
between CM and EMS, with Young Schema Questionnaire (YSQ; Young & Brown, 1990)
being the most commonly used assessment tool. These studies consistently found significant
associations, with the most pronounced associations observed for emotional abuse/neglect. The
“Disconnection/Rejection” schema domain, encompassing EMS such as social isolation,
emotional deprivation, abuse and defectiveness, showed one of the strongest links to CM.
Additionally, schemas related to failure and vulnerability to harm, both part of the “Impaired
Autonomy” domain, also displayed notably strong associations with CM. In contrast, evidence
concerning other domains, such as “Other-Directedness” was less conclusive.

Sexuality

Fourteen studies explored the relationship between CM and sexuality, with the majority
focusing exclusively on female participants. Each study employed a different measurement
approach, and six of these studies specifically examined the relationship between sexual and/or
physical abuse and sexual outcomes.

Sexual Functioning and Well-being
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The nine cross-sectional and two longitudinal studies examining the relationship
between CM and adult sexual functioning found weak associations. Women with a history of
CM reported lower levels of sex drive, sexual activities, sexual motivation, sexual
communication as well as reduced arousal, fewer orgasms, and higher levels of sexual shame
and sexual problems. Sexual satisfaction was negatively associated with CM in three studies,
with weak effect sizes observed in both women and men.

Sexual Risk-Taking

In three cross-sectional and one longitudinal study, all forms of CM, with the exception
of emotional neglect, were significantly associated with risky sexual behavior, such as
unprotected sex with casual partners, compulsive sexual behavior (hypersexuality), partner
concurrency, exchanging sex for drugs, and behaviors linked to HIV risk. The associations
ranged from weak to moderate in strength, with the strongest effect sizes observed for sexual
abuse.

Aggression, Violence and Offending

A total of seventy-two studies were identified, most of which utilized the Buss-Perry
Aggression Questionnaire (BPAQ; Buss & Perry, 1992) to measure aggression and the
Conflict Tactics Scale (CTS; Straus, 1979) to assess violence, or relied on data from official
police records.

Aggression

The forty cross-sectional and five longitudinal studies, primarily involving community,
psychiatric, or forensic samples, reported a positive association of weak to moderate strength
between CM and general aggression. Although types of CM were not statistically compared in
these studies, associations appeared strongest for emotional and physical neglect and abuse.
Furthermore, the gender of both the abusive and abused individual seemed to influence the

strength of the association. For example, emotional or sexual abuse by the father was linked to
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higher aggression in women, while less maternal but higher paternal physical abuse was
associated with increased aggression in men. Stronger correlations were found in populations
exposed to additional stressors, such as veterans, refugees, and psychiatric patients, compared
to community samples.

When examining distinct dimensions of aggression - such as physical aggression,
verbal aggression, anger, and hostility - associations with CM appear to be most pronounced
between physical abuse and physical aggression and the links tend to be stronger for anger and
hostility than for verbal aggression. Furthermore, positive associations were observed across a
wide range of outcome measures, including trait hostility, hostile cognitions, hostile attribution
bias, hostile-dominant interpersonal style/problems, hostility following military deployment,
trait anger, outward anger-related behaviors, trait physical and verbal aggression, appetitive
and reactive aggression, impulsive/ premeditated aggression, psychological aggression, and
even sexual aggression.

Violence and Offending

The association between CM and violent behavior, including violent sexual offending
has been addressed in twenty cross-sectional and seven longitudinal studies. Significant
positive correlations of weak to moderate strength have been reported between CM and various
outcomes, including a lifetime propensity for violence, a history of violent (assaultive)
behavior, violence risk or tendency, criminal thinking, the frequency of violent behavior and
violent arrests, child-to-parent violence, elder abuse, sexual violence perpetration, and stalking.
The heightened risk for violence after CM was corroborated by six large longitudinal studies.

Certain aspects of the abuse, such as its type, the cumulative number of adversities, or
the re-experience of violence during adulthood, have been found to increase the risk for
subsequent violence. Specifically, stronger associations with violence were found for physical,

emotional, or sexual abuse compared to physical and emotional neglect. Violence and CM were
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particularly correlated in individuals with mental disorders, such as schizophrenia, within
forensic populations. The only six studies, however, in which no significant association
between CM and aggression or violence was found, were carried out in forensic or psychiatric
settings, suggesting the influence of additional risk factors for aggression and violence in these
populations. The results regarding gender effects remain inconclusive, though a pattern has
emerged linking the type of CM to the type of offending. Physical abuse showed a
comparatively higher correlation with non-sexual violence, while correlations were higher
between sexual abuse and sexual violence.
Intimate Relationships

A total of forty-nine studies were identified. The majority of the studies (thirty-one
cross-sectional and six longitudinal) explored the relationship between CM and the quality or
satisfaction with adult intimate relationships, typically using the Couple Satisfaction Index
(CSI; Funk & Rogge, 2007) or the Dyadic Adjustment Scale (Sabourin et al., 2005). Overall,
most of the studies were cross-sectional (n = 42) and included community samples (n = 29).
Relationship Satisfaction and Quality

Overall, twenty-six studies, mostly cross-sectional, found a negative correlation
between CM and relationship satisfaction in adulthood. However, the effects were generally
weak when considering general CM experiences. The strongest negative correlations were
observed for emotional abuse, while results remained inconclusive for other forms of CM, such
as physical abuse and sexual abuse, with two studies finding no significant correlation.
Additionally, the results suggest a stronger association between CM and relationship
satisfaction in women compared to men. The results of twelve studies indicate a negative
association between experiences of CM and relationship quality (including subdimensions
such as affection and love) in adulthood. Emotional abuse emerged as a predominant subtype

of CM, while findings for other subtypes remained inconclusive or under-researched.
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Problematic Behaviors in Intimate Relationships

Eleven cross-sectional and two longitudinal studies, involving community,
undergraduate, forensic and other samples, reported weak to moderate associations between
CM and various types of problematic behaviors in intimate partnerships. CM was linked to
increased levels of openly expressed anger and aggression within the family, marital strain,
directiveness, conflicts, hostility, as well as verbal aggression toward partners. Additionally,
CM was related to a tendency to conceal distressing or negative information about oneself. CM
was associated with reduced responsiveness, more negative communication patterns, lower
commitment, lower marital support and more detachment and at the same time it was linked
with higher dependency and rejection sensitivity in intimate relationships. Three studies also
provided preliminary evidence suggesting that CM shows a weak to moderate association with
perceiving one's partner more negatively and making negative attributions about their behavior.
Intimate Partner Violence and Revictimization
Intimate Partner Violence

Ninety-seven studies (seventy-five cross-sectional and twenty-two longitudinal)
investigated the association between CM and intimate partner violence (IPV). Approximately
three-quarters of these studies used the CTS to assess IPV with a primary focus on various
domains of violence, such as physical, sexual, and emotional or psychological violence. In
twenty-three studies, IPV was examined bidirectionally, while forty-eight studies focused on
IPV victimization (violence from partner toward the study participant) and twenty-six studies
on IPV perpetration (violence from study participant toward the partner). Thirty-nine studies
focused exclusively on female participants while primarily examining IPV victimization, and
eleven studies focused solely on male participants, mostly investigating IPV perpetration.

With the exception of four studies, all studies consistently reported at least a weak to

moderate association between some form of CM and IPV. CM was found to be related to both
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IPV victimization and perpetration in women and men. Notably, ten out of eleven prospective
studies, that followed children and adolescents with CM experiences into adulthood, reported
elevated rates of physical and/or psychological IPV victimization and/or perpetration. An
epidemiological study examining specific effects of different types of CM on IPV in a
nationally representative sample of over 25.000 U.S. adults confirmed that CM is related to
more reciprocal intimate violence. So far, there is limited evidence for specific associations
between CM types and the types of adult IPV (sexual, emotional, or physical) across studies.
However, childhood sexual abuse appears to have an additional specific link with general IPV
victimization in both women and men. There is some evidence that the associations between
CM and IPV vary between men and women depending on the type of CM. Childhood sexual
abuse and physical neglect appear to be more consistently associated with both victimization
and perpetration in women, whereas emotional abuse may be a more relevant factor in men.
The association between CM and IPV appears to be particularly high in populations exposed
to multiple cumulative risks, such as veterans, parental mental and substance use problems,
inter-parental violence, family conflicts, poverty, and socially disadvantaged neighborhoods.
Revictimization

Seven cross-sectional and three longitudinal studies consistently reported a significant
positive association between CM and revictimization in adulthood. The findings were similar
for male and female participants and appeared to be stronger in specific groups facing
additional stressors, such as individuals who were deaf or hard of hearing or those living in
communities with higher poverty rates. Some evidence suggests that childhood sexual abuse
may be a stronger predictor of sexual and physical violence in adulthood compared to physical
abuse. Certain characteristics of childhood sexual abuse, such as use of physical force or the

age at which the abuse began, emerged as significant predictors of sexual revictimization.
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However, exposure to any form of CM may have a stronger association with revictimization
than the specific type of CM experienced.
Parenting Behavior

A total of twenty-eight studies examined the relationship between parental experiences
of CM and subsequent parenting behavior. Most of the studies focused on one or two specific
types of CM and utilized a variety of measures to assess parenting behavior, such as the
Emotional Availability Scales (EAS; Pipp-Siegel & Biringen, 1998). Notably, only eight
studies also included male participants (fathers).
Parental Sensitivity and Parental-Child-Bonding

Eleven cross-sectional and four longitudinal studies investigated the following links.
The association between CM and parental sensitivity/ competence and/or parental-child-
bonding was investigated in ten studies, parental reflective functioning in two studies and
parental self-efficacy and maternal representation of the child were each investigated in one
study. Results regarding CM and paternal sensitivity were inconsistent. Three studies reported
no significant association, while four studies found a weak negative association between CM
and maternal sensitivity, although this was not observed for emotional availability.
Furthermore, CM was negatively related to parental reflective functioning/ meta-parenting and
parenting self-efficacy. CM was also negatively associated with mother-infant-bonding and
child-mother relationship quality. Additionally, pregnant women with experiences of physical
neglect were more likely to exhibit distorted prenatal representations of the child characterized
by inconsistency and unrealistic expectation. The studies did not compare different types of
CM.
Risk for Child Maltreatment

The risk for CM has been examined in twelve cross-sectional studies and one

longitudinal study. Despite variations in measurements and methodology, all but one study
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revealed a significant association between parental experiences of CM and an expected
heightened risk of maltreatment in their offspring and maladaptive parenting practices and
attitudes. Five studies found weak to moderate correlations between childhood sexual abuse
and parental maltreatment behavior. Moreover, parents who had experienced physical abuse
and/or emotional victimization were more likely to report positive attitudes toward physical
discipline and an increased child abuse potential. Finally in a forensic sample, individuals
convicted of child sexual offending were more likely to have experienced sexual abuse during
childhood.
Summary of Main Findings

Overall, the majority of studies suggest a predominantly positive association between
CM and impairments in multiple domains of social functioning. Using a harvest plot, Figure 3
displays the distribution of findings and direction of associations across the domains and study
designs. The associations were generally of small to moderate strength and varied depending
on both the type of CM and the social functioning outcome. As displayed in Figure 3, the
strongest body of evidence emerged for the domains of IPV, aggression, social connectedness,
attachment, early maladaptive schemas, and risk of CM. In contrast, the domains of sexuality,
intimate partner relationships, parental sensitivity, and social-cognitive processes (i.e.,
empathy and theory of mind) have been less extensively studied and show less consistent

findings.
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Figure 3

Harvest Plot of Associations Between Childhood Maltreatment and Social Functioning Outcomes Across Study Designs
Cross-sectional Longitudinal
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Note. Bars represent the number of studies reporting significant positive, significant negative, mixed, or non-significant associations between
childhood maltreatment (CM) and social functioning (SF) outcomes. Mixed results refer to studies in which associations were observed only for
specific subgroups (e.g., patients vs. healthy controls), specific outcome components (e.g., cognitive but not emotional empathy), or specific CM

subtypes (e.g., childhood sexual abuse but not childhood physical abuse)
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Mediators and Moderators of the Link Between CM and Social Functioning

In the following, we will summarize mediators and moderators of the relationship
between CM and specific domains of social functioning identified in research to date. Table 1
provides a structured overview of all identified mediators and moderators, clustered into three
overarching categories: psychological processes, interpersonal patterns, and contextual factors.
Moreover, we report the number of cross-sectional and longitudinal studies for each SF
domain, given the limitations of cross-sectional data for mediation and moderation modelling.
The most frequently identified mechanisms are presented in Figure 4. Further details regarding

all mediators and moderators are provided on the OSF in Table S.1 (see link).
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Table 1

Mediators and Moderators Linking Childhood Maltreatment and Social Functioning Domains

Domains of SF  MED/ L C-S Psychological Interpersonal Contextual factors
MOD processes patterns
A.Social MED 1 5 - Personal distress - Emotional support
connectedness - Depression - Rejection sensitivity
- Difficulties in emotion regulation
- Self-concept clarity
B. EMS MED - 1 - Problematic relationship with the father
C. Sexuality MED 2 - Emotion recognition - Partner responsiveness
- Fear of intense emotions - Basic need satisfaction in relationships
- Self-compassion
MOD - 1 - Intimate relationship satisfaction
D. Aggression MED 4 20 - Early aggression - Adolescent peer social skills - Environmental
or violence - Childhood externalizing behaviors - Attachment anxiety instability
- Maladaptive personality traits - Impulsivity - School
- PTSD symptoms - Interpersonal hostile-dominance/hostility protective index
- Problematic alcohol use - Insecure attachment
- Criminal thinking - Maladaptive schemas
- Conduct disorder
- Anxiety

E. Intimate
relationships

MED 2 22

- Difficulties in emotion regulation
- Difficulties in affect integration

- Anger rumination

- Low resilience

- Reduced self-compassion

- Psychological well-being/ distress - Satisfaction/ quality

- PTSD/ PTSS symptoms - Insecure attachment

- Trait anxiety - Dyadic coping

- Emotion recognition - Empathic accuracy

- Fear of intense emotions - Interpersonal sensitivity

- Experiential avoidance - Perception of partner responsiveness
- Psych. mindfulness - Partner attributions

- Impaired mentalizing - Sexual shame

- Self-qualities (e.g. compassion, criticism)
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MOD - 4 - Sexual-related PTSS - Forgiveness
- Robust mentalizing
- Mature defenses

F. IPV & revictimization

IPV MED 2 11 - Life stress / psychological distress - Low social support
victimization - PTSD symptoms - Schemata: Disconnection/ rejection,
& re- - Drinking problems emotional deprivation, vulnerability to
victimization - Dissociation harm/ illness
- Difficulties in emotion regulation - Rejection sensitivity
- Experiential avoidance - Fearful dating experiences
- Hostility - Mistrust
MOD 1 3 - Emotional awareness - Attachment insecurity

- Emotion regulation
- Psychological mindedness

PV MED 3 11 - PTSD symptoms - Disconnection/ rejection schema domains - Low Grade
Perpet - Maladaptive personality traits - Maladaptive communication patterns Point Average
ation - Substance use - Dominance and shame (GPA)

- Problematic alcohol use - Male peer support for violence

- Depressive symptoms

- Emotion dysregulation

- Problematic anger, negative urgency
- Hostility and hostile masculinity

- Aggressive sexual fantasies

- IPV victimization

- Executive functioning

- Self-esteem

MOD 1 1 - Impulsive and irresponsible traits of psychopathy - - GPA
G. Parenting or MED - 8 - Parental psychopathology (e.g., IPV-related PTSD) - Shame - Family
maltreating - Perceived (parenting) (dis)stress functioning
behavior - Meta-parenting
- [PV

Note. MED, Mediators; MOD, Moderators; L, number of longitudinal studies; C-S, number of cross-sectional studies; EMD, Early maladaptive schemas.
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Figure 4

Mediators and Moderators Between Childhood Maltreatment and Impairments in Social Functioning

Child maltreatment

Mediators (+/-; nr. of studies):
Psychopathology (+; 22) and psych. distress/ life stress (+; 9)
Emotional unawareness/ dysregulation (+; 10) and anger/ hostility (+; 10)
Insecure attachment (+; 12) and early maladaptive schemas (+; 4)
Self-related constructs (+/-; 9)
Social support (-; 2)
Resilience (-; 1) and education (-; 1)

I » Impairments in social functioning

Moderators (+/-; nr. of studies)
Psychopathology (+; 2)
Mature defences (-; 1) and psych. mindedness (-; 2)
Emotion awareness/ regulation (-; 2)
Insecure attachment (+; 2)
Intimate relationship satisfaction (-; 1) and forgiveness (+; 1)
Education (-; 1)

Note. This figure displays only the most frequently identified mediators and moderators across studies. Self-related constructs include self-

criticism, self-concealment, self-compassion, self-concept clarity and self-qualities. Parentheses indicate the number of studies and the effect of

the mechanism, with the symbols representing ‘= = decreasing and ‘+’ = increasing the association between CM and impairments in social

functioning.
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Discussion

Impairments in social functioning might be associated with CM experiences across the
population and are prominent in many mental disorders. Following our goal to develop
interventions for improving social functioning in individuals with CM, we were interested
which social deficits are related to which types of CM and which mediator and moderators
need to be considered. Differentiating between domains of social functioning and linking social
dysfunction to CM as a potential correlate or risk factor can support the development of
transdiagnostic models of social dysfunctions and mechanism-based interventions (Goerigk et
al., 2023).
Relationship between CM and Social Functioning

We found an association between CM and fundamental social competencies and their
application in specific domains of social functioning confirming previous reports (Carr et al.,
2020; Haslam et al., 2020). Interestingly, the strength of the associations ranged from small to
moderate and varied based on the type of CM and the specific social function. The strongest
evidence emerged for IPV, aggression, social connectedness, attachment, and early
maladaptive schemas, whereas findings for other domains, including sexuality, intimate partner
relationships, and social-cognitive processes, were more inconsistent. The negative association
between CM and social connectedness was reflected in lower social support, increased
loneliness, interpersonal difficulties, diminished relationship satisfaction, and negative social
expectations, while findings on empathic concern and perspective-taking were mixed. Weak to
strong associations emerged between CM, particularly emotional abuse, and insecure
attachment, as well as early maladaptive schemas. In terms of sexual health, studies found weak
associations between CM, particularly sexual abuse, and reduced sexual functioning,
satisfaction, and increased risky sexual behaviors. CM also correlated weakly to moderately

with physical and verbal aggression, hostility, anger, violence and offending, with stronger
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associations for physical, emotional, or sexual abuse. Most studies consistently revealed at least
weak to moderate associations between some form of CM and IPV, both as victimization and
perpetration, as well as to revictimization. Research has documented associations often
described in the context of intergenerational patterns of CM, with parental CM history being
correlated with child maltreatment risk and maladaptive parenting, though findings on parental
sensitivity were inconsistent.

Potential Mechanisms in the Link between CM and Social Functioning

A secondary objective was to identify potential mechanisms in the sense of mediating
and moderating factors within the association between CM and impaired social functioning.
Across studies and domains, the most frequently observed factors included psychopathology,
insecure attachment, and emotion dysregulation which is consistent to previous reports (Fares-
Otero et al., 2023; McNeil & Rehman, 2024; Shahab et al., 2021).

First, the most commonly identified mediator and moderator were psychopathology and
psychological distress, including a range of conditions, such as PTSD symptoms, personality
traits (including antisocial, borderline, and narcissistic tendencies), maladaptive personality
features, traits of psychopathy, depression, social anxiety, dissociation, problematic substance
use, and conduct disorder. This pattern may suggest that impaired social functioning co-occurs
with or follows CM-related psychopathology. However, cross-sectional designs limit
inferences regarding temporal causality. It remains unclear, whether the strength of the CM-
social functioning association differs between adults with and without psychopathology and a
deeper understanding of the complex interactions among the types of CM, psychopathology,
and social functioning is needed.

Second, attachment insecurity appeared not only as an outcome but was also
investigated and reported as a significant mediator and moderator in the relationship between

CM and other domains of social functioning, such as IPV victimization and revictimization,
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antisocial behavior and criminal thinking, as well as various relationship characteristics,
including quality, satisfaction, respect, attributions, and dyadic adjustment. This aligns with
models proposing that attachment security - alongside early schemas, and socio-cognitive
competencies, e.g., social perception, sharing, and mentalizing - are fundamental elements that
develop continuously from a very young age (Flechsenhar et al., 2022). These elements are
theorized to be influenced by early experiences, including CM, and are thought to underlie
more complex social processes and domains of social functioning. These include the ability to
build and maintain satisfying interpersonal relationships, resolve conflicts, navigate aversive
social situations, and care for children. In line with this, (Pfaltz et al., 2022) suggested that it is
crucial to identify attachment-related changes that contribute to broader social functioning
difficulties, such as a lack of perceived social support.

Lastly, emotional regulation and awareness was the third most often reported mediating
or moderating factor in seven studies investigating the association between CM and the
availability of social support, trait anger, I[PV perpetration and victimization. McNeil and
Rehman (2024) emphasize the importance of recognizing internal factors, such as emotional
awareness and regulation, which can enhance communication skills and, in turn, improve
external factors like the social network size.

Table 2

Critical Findings of the Review

e CM is negatively associated with social functioning in adulthood, with the strongest
evidence for IPV, aggression, social connectedness, attachment insecurity, and early
maladaptive schemas. Findings for other domains are more inconsistent and need to be
examined more thoroughly in high-quality studies (e.g., sexuality, intimate partner

relationships, and social-cognitive processes).
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e The strength of associations varies from small to moderate depending on the CM type
and specific social outcome.

e Psychopathology, insecure attachment, and emotion dysregulation were the most
frequently identified mediating or moderating factors of the relationship.

e There is a lack of longitudinal and transdiagnostic studies, leaving gaps in understanding
causal directions and in developing transdiagnostic models and mechanism-based

interventions for CM-related social dysfunctions across mental health conditions.

Implications for Clinical Practice and Future Research

This systematic review offers valuable insights into the relationship between different
types of CM and various domains of social dysfunction. Firstly, one of the most important
findings is the non-specificity of CM sequelae in the sense of a rather widespread association
of different types of CM with very different domains of social functioning, ranging from
fundamental social competencies (e.g., empathy) to specific domains (e.g., sexuality).
Therefore, clinicians and researchers across clinical, community, and preventive contexts
should assess CM types and domains of social functioning comprehensively in individuals with
CM experiences. Interestingly, emotional abuse and neglect showed the strongest and broadest
associations across multiple domains of social functioning such as social connectedness,
attachment, early maladaptive schemas, aggression, as well as relationship satisfaction and
quality (Fares-Otero et al., 2023; Haslam & Taylor, 2022). Yet these forms of CM were among
the least studied in existing literature and are often underrecognized in clinical settings and
therefore require more attention. In contrast, childhood sexual abuse appeared to be more
consistently associated with outcomes related to sexuality and interpersonal victimization,
whereas childhood physical abuse might be more specifically linked to aggressive outcomes.

However, a key limitation of the present review is that effect sizes were not systematically
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comparable across childhood maltreatment subtypes or social functioning outcomes,
precluding formal comparisons. Future research should therefore conduct focused, domain-
specific and subtype-specific meta-analyses to quantify and compare the relative strength of
associations across different forms of childhood maltreatment.

Secondly, the role of psychopathology as the most frequent mediator suggests that
social dysfunction may be associated with other psychopathological symptoms and could
improve through targeting them. An alternative hypothesis, however, would be that both may
reinforce each other in a bidirectional cycle of chronicity. Consequently, social dysfunction
should be considered as therapeutic target in clinical practice, with future research directly
examining its impact on other psychopathological symptoms to help break these possible
reinforcing cycles. Thirdly, insecure attachment, maladaptive schemas, and emotion
dysregulation are key processes linking CM to social dysfunction. Therapeutic approaches that
address these underlying mechanisms (e.g., DBT, MBT, CBASP) may improve interpersonal
outcomes across diagnostic categories.

Finally, although many of the reported associations were characterized by weak to
moderate statistical effect sizes, the lack of established clinical benchmarks for most social
functioning outcomes limits direct inferences regarding clinical significance. Consequently,
the review emphasizes the need for a more consistent definition of social functioning and a
more comprehensive, nuanced assessment of its various domains and establishment of
clinically meaningful thresholds. Futurre research would benefit from more high-quality mixed
method designs with real-life longitudinal assessments of social functioning to better
understand causal relationships and temporal dynamics, particularly in underexplored domains
(e.g., sexuality and parenting behavior). This would help improve comparisons across studies.
Prospective longitudinal studies are also necessary to more closely study the relationship

between social dysfunction and other symptoms of psychopathology in CM survivors.
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Additionally, a deeper exploration of underlying mechanisms is essential for developing
personalized transdiagnostic treatments that address specific social impairments in individuals
with CM. The review suggests that insecure attachment, early maladaptive schemas, and
deficits in emotion regulation may be more general outcomes of CM. However, it remains
unclear whether specific types of CM are linked to distinct patterns within these domains and
whether these patterns, in turn, contribute to more complex social dysfunctions, such as
challenges with social connectedness, parenting, or aggression.
Table 3

Implications for Research, Practice and Policy

¢ Clinicians and researchers should assess multiple CM types, including emotional abuse
and neglect, as well as a broad range of social functioning abilities (e.g. empathy) and
domains (e.g., sexuality) within multiple types of relationships, as CM effects are
widespread.

e Promoting emotion regulation and fostering secure attachment in clinical practice may
significantly improve social functioning in survivors of CM. Researchers should explore
whether targeting key mediators (e.g., through DBT, MBT, CBASP) improves social
outcomes and prioritize developing mechanism-based, transdiagnostic interventions.

e Researchers should focus on standardizing measures and establishing consistent
definitions of social functioning given the significant variability in constructs and
measures used across domains.

e Future research should employ ecologically valid, high-quality longitudinal methods to
clarify causal pathways and explore the complex links between types of CM,

mechanisms and specific social processes.

Strengths and Limitations
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While the current review boasts several strengths, including a thorough examination
of the association of childhood maltreatment (CM) with various domains of social dysfunction
and a focused synthesis of key trends and gaps in the literature, it is important to acknowledge
some notable limitations. First, we did not calculate general effect sizes or meta-analytic
relationships across studies, limiting our ability to provide quantitative summaries or pooled
estimates of the outcomes. Although the number of included studies might suggest the
feasibility of a meta-analysis, the considerable heterogeneity across studies in terms of
conceptualization, measurement, and reporting of social functioning as well as populations,
exposure types, and analytic strategies precluded meaningful quantitative synthesis.
Conducting a meta-analysis would have risked producing misleading or non-generalizable
conclusions. Instead, our goal was to provide a comprehensive synthesis to map the domains
of social functioning affected by childhood trauma, identify gaps in the literature, and inform
future research directions and clinical practice.

Second, an important limitation of this review is the absence of double screening and
double data extraction. Given the large volume of articles screened (rn = 5,739) and included (n
= 281), titles, abstracts, or full text screening were conducted by a single reviewer and data
extraction was not independently verified by a second reviewer. This approach deviates from
best practice for systematic reviews and may increase the risk of selection bias, missed studies,
and extraction errors. To mitigate these risks, we followed predefined eligibility criteria, piloted
the screening and extraction forms, and documented all decisions. However, these steps cannot
fully replace independent verification and this limitation should be considered when
interpreting the findings. Third, we did not distinguish between different methods of CM
assessment. In most studies, CM was assessed through retrospective recall and self-report, with

the CTQ being one of the most commonly used instruments.
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Additionally, the studies included in this systematic review present several important
limitations that should be considered when interpreting the findings. First, the majority relied
on cross-sectional data (83.3%), limiting causal inference. Second, the evidence base is
dominated by WEIRD (White, Educated, Industrialized, Rich, Democratic) samples, which
constraints the cultural validity of the findings and likely reflects culturally specific norms
regarding social relationships. Consequently, the relevance of these results for non-WEIRD
populations remains uncertain. Importantly, culture may interact with gender, as both CM and
SF are shaped by sociocultural context. A gender bias might have confounded the literature as
57% of the participants across studies were female and research of several SF domains,
particularly IPV, sexuality, and paternal behavior, focused predominantly on one gender and
specific types of CM (e.g., the impact of sexual abuse on sexual revictimization in women).
Such gender-specific approaches often align with prevailing stereotypes and potentially
obscure gender-specific mechanisms. This focus limits the generalizability of findings across
gender-diverse perspectives and all forms of CM. As such, future research should prioritize
culturally diverse samples, adopt gender-inclusive designs and systematically explore the
effects of various types of CM and their outcomes (e.g., victimization and perpetration) across
diverse populations, ensuring balanced representation and consideration of all relevant factors.
Conclusion
CM, both in its general form and across distinct subtypes, appears to be linked with dysfunction
in various domains of social and interpersonal functioning, with mostly small to moderate
associations. These findings highlight the importance of comprehensively assessing CM and
its effects on social functioning in both clinical practice and research. This includes evaluating
general abilities (such as empathy and attachment), specific domains (like sexuality), and a
range of relationships (including work, friendships, partnerships, and family). Such an

approach can help facilitate the early identification of trauma histories and contribute to the
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development of more targeted and effective interventions for interpersonal dysfunctions.
Potential mechanisms mediating the relationship between CM and social dysfunction, such as
psychopathological symptoms, insecure attachment, and emotion dysregulation, have already
been identified and may serve as transdiagnostic targets for interventions. However, most
evidence to date is correlational and based on cross-sectional designs. Future longitudinal
research is crucial for further clarifying the pathophysiological pathways linking CM to
psychosocial functioning and for refining diagnostic and therapeutic models that address

interpersonal dysfunctions.
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Abstract

Background: Emotion dysregulation is a central feature in trauma-associated disorders such
as posttraumatic stress disorder (PTSD) and borderline personality disorder (BPD). However,
it remains unclear whether emotion dysregulation is a transdiagnostic phenomenon closely
linked to childhood trauma, or if disorder-specific alterations in emotion processing exist.
Following a multimethodological approach, we aimed to assess and compare the reactivity to
and regulation of emotions between patients with BPD and PTSD, as well as healthy controls,
and identify associations with childhood trauma.

Methods: A total of 135 women, 43 healthy controls, 43 with BPD and 49 with PTSD, took
part in a multimethodological assessment of emotional reactivity and regulation. Self-report
measures were used to assess childhood trauma and emotion dysregulation. Additionally,
participants performed a classic emotion regulation (ER) paradigm. Subjective emotional
valence ratings and neurophysiological responses (P3 and late positive potential, LPP) were
measured in response to negative, positive, and neutral pictures (emotional reactivity) and
during active regulation vs. passive viewing of negative pictures (ER).

Results: Regarding emotional reactivity, during the experimental paradigm both patient groups
reported lower emotional valence after viewing positive or neutral pictures compared to healthy
controls. Furthermore, P3 amplitudes in response to neutral pictures were reduced in both
patient groups and in response to negative pictures, specifically in patients with PTSD.
Regarding ER, while both patient groups self-reported significant disturbances in ER, neither
valence ratings nor neurophysiological responses assessed during the ER task (P3, LPP)
differed from healthy controls. Across groups, childhood trauma was related to decreased
emotional valence ratings on neutral and positive pictures and higher self-reported emotion

dysregulation.
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Conclusions: Patients with BPD and PTSD exhibited a reduced emotional reactivity in
response to positive and neutral information. Specifically, patients with PTSD demonstrated
hypo-reactivity to neutral and trauma-unrelated negative stimuli, which might be due to altered
attentional resource allocation following trauma. Although patients reported using adaptive ER
strategies less frequently in daily life, they effectively implemented them when instructed to,

highlighting important clinical and theoretical implications.

Keywords: trauma-related disorders, emotion regulation, emotional reactivity, childhood

trauma, event-related potentials.
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Introduction

Emotion dysregulation is a key feature of various trauma-associated disorders,
including borderline personality disorder (BPD) and post-traumatic stress disorder (PTSD) [1,
2]. Especially traumatic experiences in childhood can result in psychosocial and
neurobiological alterations in emotion processing [3-5]. Two key components influenced at
different stages of emotional processing are: emotional reactivity and emotion regulation (ER)
[6]. Emotional reactivity refers to the implicit response to emotionally salient stimuli and
encompasses changes in subjective experience, behaviour and physiology [2]. According to
Gross’s process model, ER describes the complex processes by which individuals influence
which emotions they experience, when they experience them, and how they express and
respond to them [7, 8]. Therefore, ER strategies can be applied at different stages of the
emotion-generative process, either before (antecedent-focused, e.g., cognitive reappraisal) or
after (response-focused, e.g., emotion supression) an emotional reactivity has occurred.
Clinical frameworks, such as Linehan’s biosocial model of BPD [5], further support that
deficits can occur at different stages, from heightened emotional sensitivity/ reactivity to
deficits in the use of adaptive regulation strategies such as antecedent-focused, cognitive
reappraisal [2].

While both BPD and PTSD are marked by alterations in emotion processing, their
primary diagnostic features suggest that they differ in their emotional reactivity and regulation.
Individuals with BPD often display pronounced emotional hyper-reactivity (i.e., emotional
instability) alongside an under-regulation of emotional reactions with deficit in adaptive
strategies and a surplus of maladaptive strategies such as self-harm [2, 9]. Individuals with
PTSD may also exhibit an emotional hyper-reactivity (i.e., hyperarousal) to emotional threats
but often attempt to over-regulate distress stemming from traumatic memories through

emotional avoidance or numbing [10]. Despite these distinctions, direct comparisons of
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emotional reactivity and regulation in BPD and PTSD remain scarce [11, 12]. This represents
a critical gap, since both disorders share significant overlap in their etiological underpinnings
- such as traumatic experiences in childhood - and in their symptomatic manifestations of
emotion dysregulation [3-5]. Therefore, it remains unclear whether emotion dysregulation
reflects a transdiagnostic phenomenon closely linked to childhood trauma, or if disorder-
specific alterations in emotion processing exist. Clarifying this distinction is crucial for
improving the clinical differentiation and informing the development of transdiagnostic models
and interventions targeting emotion dysregulation.

Another limitation of existing research is its reliance on single-method approaches,
such as self-reports or experimental tasks, which fails to capture the multidimensional nature
of emotional reactivity and regulation across psychological, behavioral, and
neurophysiological domains. A multimethodological approach - integrating self-reports,
experimental paradigms, and neurophysiological data - provides a more comprehensive
understanding of these processes. Revealing discrepancies between subjective and objective
measures can guide accurate assessments and improve clinical interventions that aim to target
a specific ER process.

In summary, there is a pressing need for research that systematically compares
emotional reactivity and regulation among individuals with BPD and PTSD using a
multimethodological approach. In the following sections, we will first outline different
methods for assessing emotional reactivity and regulation, including self-reports, experimental
paradigms, and neurophysiological data. Next, we will provide an overview of the current
knowledge on emotion processing in BPD and PTSD patients based on these methods. We will
then explore knowledge on the transdiagnostic link between childhood trauma and emotion
processing in BPD and PTSD and conclude by outlining our research aims based on these

insights.
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Methods for assessing emotion processing

Self-report questionnaires, like the Difficulties in Emotion Regulation Scale (DERS)
[13], assess dysfunctions in emotion processing, including the awareness, clarity, and
acceptance of emotional reactions as well as the use of adaptive ER strategies. As proposed by
McRae [14], questionnaires aim to measure the frequency of using ER strategies flexibly in
everyday life over the long-term. In contrast, experiments measure the short-term emotional
reactivity to stimuli (e.g., positive, negative and neutral pictures) and the success of employing
an instructed ER strategy in the laboratory. For example, one experimentally measurable ER
strategy is cognitive reappraisal, which e.g., involves reinterpreting the meaning of a negative
picture to reduce its emotional impact [15]. The emotional reactivity to pictures and the effect
of the ER strategy can be measured on multiple levels, including subjective ratings of emotional
valence and objective neurophysiological responses. Other modalities, such as behavioral or
physiological measures (e.g., heart rate, pupil dilation), can also provide valuable insights.

The neural activity in response to emotional pictures can be assessed through event-
related brain potentials (ERPs) [16]. Among other ERP components, the P3 and the Late
Positive Potential (LPP) are particularly recognized as reflecting cortical emotion processing
[17]. The centroparietal P3, a positive deflection around 300 to 500ms following picture
presentation, exhibits enhanced amplitude in healthy individuals in response to emotionally
salient (i.e., negative and positive) compared to neutral pictures [16]. The P3 is thought to
represent conscious attentional processing of emotional information and resembles the early
phase of the LPP. The LPP, a positive wave extending up to 1500ms post-stimulus, is
associated with more conscious processing of emotionally significant pictures with intrinsic
motivational relevance [18]. As ER processes typically require more time to develop, they

might primarily impact later components, such as the LPP [19]. In healthy individuals,
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cognitive reappraisal of negative pictures was associated with decreased LPP amplitudes

compared to passive viewing [19-22].

Emotion processing in BPD and PTSD
Emotional reactivity

Self-report studies indicate heightened negative emotional reactivity in individuals with
BPD [23-25] and PTSD [26-28]. However, experimental findings on valence ratings in
response to emotional pictures remain inconsistent. Studies have found that individuals with
BPD [29-31] and PTSD [32] report lower positive valence (hypo-reactivity) after exposure to
(positive and) neutral pictures compared to healthy volunteers. However, findings on valence
ratings after negative pictures have yielded mixed results. Studies using trauma-unrelated
negative pictures often find no discernible differences from healthy controls in PTSD patients
[33, 34] and BPD patients [29]. However, studies using trauma-related negative pictures report
heightened negative valence ratings in individuals with PTSD [32, 35, 36] and BPD [37]. This
might suggest that negative emotional hyperreactivity in BPD and PTSD is not generalized but
context-dependent, particularly for pictures depicting trauma-related themes, such as childhood
abuse, abandonment or social rejection [29, 38-40].

Research on P3 and LPP amplitudes in response to emotional pictures in BPD and
PTSD is scarce, with existing findings remaining highly inconsistent and difficult to compare
due to methodological and analytical differences [41-43]. One study has found elevated LPP
amplitudes in response to negative compared to neutral pictures in patients with BPD [30].
However, studies that compared the amplitude to negative, positive or neutral pictures
separately, found no difference compared to healthy controls [29, 44]. Moreover, studies using
pictures of emotional faces have found reduced P3 and LPP responses compared to HC [45],

particulalry for positive (i.e., happy) faces [46, 47]. A similarly inconsistent pattern emerges
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for PTSD, with some studies indicating a reduced P3 amplitude in response to trauma-unrelated
negative or neutral pictures compared to HC [34, 36, 41], while others find an increased P3
amplitude to trauma-related pictures [35]. In contrast, several studies report no significant
differences to HCs in the P3 amplitude [33, 48] or LPP amplitude [33, 48-50].

Emotion regulation

Reviews and meta-analyses of self-report studies suggest that individuals with BPD
exhibit deficiencies in the frequency of attenuating intense emotions in every-day life through
adaptive ER strategies such as cognitive reappraisal [24, 51]. Individuals with PTSD often self-
report general emotion dysregulation, characterized by difficulties in reducing emotional
reactivity and less frequent use of adaptive ER strategies [1, 52].

In contrast, findings from experimental studies have not reliably demonstrated
difficulties in ER in both BPD [30, 44, 53] and PTSD [50]. Several studies report no significant
difference between patients and healthy controls in ER tasks. When instructed to, individuals
with BPD [29, 51, 54] and PTSD [50] might be able to employ cognitive reappraisal to down-
regulate negative valence ratings. Moreover studies in BPD [30] and PTSD patients [49, 50]
have found no difference to HCs in the effect of cognitive reappraisal on LPP amplitudes.
Childhood trauma and emotion dysregulation

Explanatory models of emotion dysregulation in trauma-associated disorders, such as
BPD and PTSD, propose childhood trauma as a shared etiological mechanism [3-5]. Childhood
trauma - encompassing sexual, physical, and emotional abuse as well as physical and emotional
neglect before the age of 18 years - can impact emotion processing on both psychosocial and
neurophysiological levels in BPD and PTSD [3, 31, 55]

On a psychosocial level, abuse and neglect can result in insecure or disorganized
attachments due to a lack of secure emotional bonding [56, 57]. Due to the caregivers

invalidating and abusive reactions to emotional needs, a child might cope with a hyperreactivity
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to threat-related socio-emotional cues [58] and maladaptive ER strategies (e.g., avoidance)
[59]. On a neurobiological level, childhood trauma might be associated with increased threat
sensitivity, driven by limbic hyperactivation (e.g., amygdala, hypothalamus-pituitary-adrenal
axis) alongside impaired regulation by fronto-cortical circuits [55, 60, 61].

Despite these well-documented effects of childhood trauma on emotion processing, its
influence on experimental measures of emotional reactivity and regulatios, such as valence
ratings and neurophysiological responses, remains underexplored in BPD and PTSD. In BPD,
more severe childhood trauma experiences and lower parental attachment has been linked to
greater emotional reactivity to positive pictures in valence ratings [31]. Moreover, a study in
BPD patients found that childhood trauma was correlated with ERP amplitudes in response to
pictures depicting neutral, physical painful, and psychological painful interactions during a
“Social Interaction Empathy Task” [62]. In contrast, studies in healthy adults [63] and
university students [64] have reported a link between childhood trauma and reduced ERP
amplitudes in response to unpleasant pictures, with stronger effects in individuals with lower
top-down impulse control. Similarly, in trauma-exposed adolescents, a higher number of
traumatic events correlated with a reduced ERP difference between positive and neutral IAPS
pictures [65]. The authors interpreted this blunted response as reduced affective discrimination
or desensitization to intense emotions after childhood trauma. Importantly, an intervention
study that targeted emotional coping strategies in adolescents with childhood trauma
highlighted the potential to improve affective discrimination in form of increased LPP
responses [66].

These findings underscore the need to examine the transdiagnostic role of childhood
trauma in psychosocial and neurophysiological emotion dysregulation in BPD and PTSD to
inform the development of clinical interventions. In this regard, it is crucial to determine

whether childhood trauma serves as one of the primary transdiagnostic factors driving emotion
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dysregulation in BPD and PTSD that provides explanatory value beyond traditional diagnostic

boundaries.

The present study

Although emotion dysregulation is a hallmark feature of BPD and PTSD, it remains
unclear whether it represents a transdiagnostic consequence of childhood trauma or involves
disorder-specific alterations, such as differences in the intensity of emotional reactivity or the
capacity for emotion regulation unique to each disorder. Existing research lacks direct
comparisons of the disorders and a multimethod approach. To address this, we assessed
emotion processing using self-reports as well as emotional valence ratings and
neurophysiological responses (ERPs) in an experimental task in female patients with BPD,
female patients with PTSD, and healthy women. Emotional reactivity was measured through
responses to positive, neutral, and negative images, while ER was assessed by comparing
affective responses during cognitive reappraisal versus passive viewing of negative images.

Based on existing literature, we hypothesized (1) elevated emotional reactivity in the
experimental task, operationalized as lower valence ratings and increased P3 and LPP
amplitudes in response to negative emotional stimuli in individuals with BPD and PTSD
compared to healthy controls. (2) The instruction to down-regulate negative emotions
(reappraisal vs. view condition) was hypothesized to result in a smaller increase in valence
ratings and a lower decrease in late LPP amplitudes in individuals with BPD and PTSD
compared to healthy controls, indicating less effective downregulation. (3) We expected
significantly elevated self-reported emotion dysregulation, as measured by the total score and
subscales of the DERS, in patients with BPD and PTSD compared to healthy controls. (4) We
expected childhood trauma, as measured by the total score of the Childhood Trauma

Questionnaire (CTQ), to be associated with alterations in emotional reactivity and regulation
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across diagnostic categories, suggesting a potential transdiagnostic relevance. (5) Due to a lack
of previous studies, no a priori hypotheses could be formulated concerning the differences
between BPD and PTSD and therefore exploratory comparisons were conducted. Since
emotion dysregulation is the core symptom of BPD [5], one may expect that individuals with
BPD would show more pronounced alterations in emotional reactivity and regulation than

those with PTSD.

Methods
Participants

Forty-three women with BPD, fourty-nine women with PTSD and forty-three healthy
women were included in this study. Exclusion criteria comprised age <18 or >50 years; a body-
mass-index <17 or >30; insufficient proficiency in the German language; chronic medical
illness, including cardiovascular abnormalities; substance abuse or dependency in the past six
months; and a lifetime diagnosis of schizophrenia, schizoaffective or bipolar disorder. HC had
never received a psychiatric diagnosis or undergone a psychotherapeutic/psychiatric treatment.
Patients with BPD had to have a primary DSM-5 diagnosis of BPD (=5 diagnostic criteria);
patients with PTSD had a primary DSM-5 diagnosis of PTSD but did not fulfil >3 diagnostic
criteria of BPD.

Parts of the study were assessed within a larger preregistered project (preregistration at
www.drks.de: DRKS00019945), which originally included the recruitment of HC and
individuals with BPD and specified analyses focusing on interoception as possible mediator
between childhood trauma and ERP-based emotion regulation. The current analyses, which
include the recruitment of a PTSD group as well as group comparisons of multiple ER measures
(self-report and experimental variables), and the hypothesis regarding transdiagnostic effects

of childhood trauma, were however not part of the preregistration. Participants were recruited
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by referral of practitioners and hospitals, self-help organizations, and advertisements (e.g., in
newspapers and social media). The study was performed in accordance with the principles of
the Declaration of Helsinki and approved by the ethics committee of the Department of
Psychology, LMU Munich. Participants provided written informed consent and were
financially reimbursed.

Experimental protocol

For all participants, the diagnostic process comprised an extensive telephone screening for
inclusion and exclusion criteria (approx. 45min) followed by an onsite diagnostic appointment
(approx. 3h; see below) and the experimental session (approx. 2h). Before the experiment,
participants underwent a urine toxicology screening to exclude acute substance abuse. They
filled out several state questionnaires and were prepared for the EEG measurement which took
place in a sound-proofed and electrically shielded laboratory. Self-report questionnaires were

filled out digitally either at home or in the laboratory prior to the experiment.

Diagnostic and self-report measures

Onsite diagnostic appointments consisted of three interviews performed by experienced
diagnosticians with at least a M.Sc. in psychology and clinical training. The International
Personality Disorder Examination - Borderline Section [[PDE-BOR, 67] is a semi-structured
interview that allows both a categorical BPD diagnosis and a dimensional assessment of
symptom severity according to DSM-IV criteria. A diagnosis was made if five or more of the
nine criteria were met, based on 15 items rated as 0 = “absent/normal”, (1)
“exaggerated/accentuated” or (2) criterion level/pathological, yielding a total score range of 0
-30. The IPDE-BOR has demonstrated a high interrater reliability compared to other diagnostic

tools [68]. The Clinician-Administered PTSD Scale for DSM-5 [CAPS-5, 69] was used as a
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structured interview to diagnose PTSD and assess symptom severity. The clinician-assigned
scores range from 0 = “absent” to 4 = “extremely”, based on a combination of the frequency
and intensity of the 30 DSM-5 symptoms, with a total score range of 0 - 120. The German
version of the CAPS has shown a high internal consistency and inter-rater reliability in a
trauma-exposed sample [70]. Lastly, the Structured Clinical Interview for DSM-5 Disorders —
Clinicial Version [SCID-CV, 71] was included as a semi-structured diagnostic tool for the
assessment of comorbid Axis-I disorders according to DSM-5. The SCID-CV has
demonstrated a high clinical validity and inter-rater reliability [72].

For the assessment of childhood trauma and emotion dysregulation the following self-
report questionnaires were used:

The German version of the Childhood Trauma Questionnaire (CTQ) [73] was used
to retrospectively assess childhood trauma before the age of 18 years. Its 28 items (a five-point
Likert scale ranging from 1 = “never true” to 5 = “very often true”) can be summarized to the
five subscales “emotional abuse”, “sexual abuse”, “physical abuse”, “emotional neglect”, and
“physical neglect” and a total sum score (range from 25 to 125 by exluding 3 items on
minimization/denial), with higher scores indicating more traumatization. Previous studies have
shown robust psychometric properties of the CTQ with acceptable to high internal
consistencies of the subscales (except for physical neglect) in clinical [74] and healthy[75] as
well as community [73] samples. In our sample, a Cronbach’s alpha of 0.89 indicated good
internal consistency of the total scale.

The German version of the Difficulties in Emotion Regulation Scale (DERS) [13]
assesses emotion dysregulation. Its 36 items (a Likert scale from 1 = “almost never” to 5 =
“almost always”) can be summarised in six subscales reflecting distinct facets of emotion
dysregulation (“nonacceptance of emotional responses”, “difficulties engaging in goal-directed
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behaviour”, “impulse control difficulties”, “lack of emotional awareness”, “limited access to
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ER strategies”, and “lack of emotional clarity”) and a total score ranging from 36 to 180, with
higher scores indicating higher emotion dysregulation. The DERS has demonstrated a high
internal consisity for all subscales except for “lack of emotional awareness” in a clinical sample
[76] and adequate reliability of all subscales in student samples [13, 77] which was confirmed
by a Cronbach’s alpha coefficient of 0.97 in the current study.

The German version of the Revised Beck Depression Inventory-II (BDI-II) [78] was
administered as a self-report measure to evaluate depressive symptoms. The questionnaire
consists of 21 items, with participants rating their symptoms over the past two weeks on a
Likert scale (0—3 points). The total score is derived by summing all item responses. The BDI-
IT has demonstrated high internal consistency in psychiatric and non-clinical samples [79]

similarly to the current sample (0=.95).

Experimental task

The ER paradigm was an adapted version from Schonfelder et al. [20], which is based
on earlier protocols by Kanske et al. [80] for use in ERP research. Similar versions of the task
have been found to be effective in modulating ERPs in healthy controls [20, 80, 81], BPD
patients [30] and PTSD patients [49], supporting its sensitivity to emotion regulation processes.
Participants were exposed to 40 negative, 20 neutral, and 20 positive pictures in two blocks
with a brief break of 2 minutes between blocks and a total duration of approximately 23
minutes. Each trial started with a fixation cross for 500 ms followed by a one-word instruction
(2000 ms) (VIEW or DECREASE). Afterwards an IAPS picture was displayed for 5000 ms
after which the participants had to provide a valence rating (4000ms). A time-varying intertrial
interval of 3500 to 5500 ms was displayed before the next trial sarted (see Fig. 1 for trial

structure and timing).
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At the beginning of the experiment, participants were instructued to either attentively
look at the content of the picture (VIEW) or to actively reduce emotional reactions
(DECREASE). The latter condition (DECREASE) was always followed by pictures with
negative content (i.e., 20 negative pictures in the DECREASE and the VIEW condition,
respectively). To achieve this, they were asked to emotionally distance themselves from the
picture by trying to become an uninvolved observer and assuming that the depicted situation
was only a re-enactment. Each trial ended with a rating of the current emotional valence (“How
are you feeling right now?”) using the Self-Assessment Manikin (SAM) Scale for Valence
[82], a non-verbal, pictorial 9-point scale ranging from 1= “unpleasant” via 5="neutral” to
9="pleasant” that is displayed in Fig. 1. Pictures were presented in a pseudorandomized order
with no more than three pictures of the same valence and no more than six times the same
instruction in a row. They were drawn from the International Affective Picture System (IAPS)
[83] based on the valence ratings of the female normative IAPS sample. The 40 negative
pictures displayed accidents, mutilation, loss, pain, or illness (low normative valence ratings of
M=1.97, SD=1.30). The same set of negative pictures was presented to all participants. These
images were not explicitly matched to participants’ trauma histories, and were therefore
considered trauma-unrelated. However, we cannot rule out that some content (e.g., scenes of
accidents) may have resembled aspects of individual trauma experiences. The 20 neutral
pictures depicted individuals engaged in everyday activities (e.g., working) as well as streets
with pedestrians or offices (moderate valence ratings of M=5.27, SD=1.40) and the 20 positive
pictures showed romantic couples, scenes with happy families or children, successful athletes,
and activities (high normative valence ratings of M=7.71, SD=1.52). All three valence
categories included pictures of humans among others. In our total sample, the mean valence
ratings of negative pictures were slightly higher (M=3.17, §D=0.94) and the ratings of positive

pictures were slightly lower (M=6.33 SD=1.20) compared to the normative female TAPS
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samples. Neutral pictures were rated similarly (M=5.55, SD=0.73). For detailed information
about the pictures used in this study, including IAPS identification numbers and normative

ratings of valence, please refer to our supplementary material.

Instruction Emotion Trial sequence
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Fixation cross

" Instruction
Neutral

g Picture
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- Rating
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Fig. 1 Schematic task overview. Images are resembling the IAPS pictures used. ITI, Inter-

Trial Interval.

Data Acquisition

Stimulus presentation and acquisition of ratings of emotional valence were implemented with
Presentation Software (Version 23.0, Neurobehavioral Systems). EEG data were recorded with
64 Ag/AgCl electrodes mounted in an EEG headcap with an equidistant 10-10 electrode
system, average reference, and impedance <10 kQ (TMSi, Oldenzaal, The Netherlands). In
addition, a vertical electrooculography (VEOG) with infra- and supraorbital electrodes was

recorded.
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Data Processing

The EEG data was processed in Brain Vision Analyzer 2.2 (Brain Products GmbH, Munich,
Germany). First, we removed the peripheral electrodes AFS, FT7, FTS8, FT9, FT10, T7, T8,
P09, and PO10 based on post hoc visual inspection due to excessive noise from muscular
artefacts and subsequently recalculated the average reference. Next, data were down-sampled
to 250 Hz and filtered with a 0.1 to 30-Hz (24 dB/oct) bandpass filter and a 50 Hz Notch filter.
After a manual visual inspection for the exclusion of singular artefacts, an Independent
Component Analysis (ICA) was used to correct artefacts, such as vertical, and horizontal eye-
artefacts, or noise. The signal was then segmented into ERP segments from -200ms to 5000ms
relative to the picture onset and a baseline correction was applied using the -200ms pre-
stimulus period. Hereafter, a semiautomatic artefact rejection was used to remove epochs with
artefacts based on the following criteria of Schonfelder et al. [20]: a maximum allowed voltage
step of 50uV/ms, an absolute difference of <300uV within a trial (i.e., max. peak to min. peak
difference) and a lowest allowed activity of 0.50uV within 100ms. Finally, trials were averaged
within the VIEW condition for each emotion category (negative, neutral, positive) separately
and in the DECREASE condition for negative pictures. All grand averages of stimulus-locked
ERPs were calculated for patients with BPD, patients with PTSD, and healthy controls
separately.

Relevant topographies of the P3 and LPP were determined with a nonparametric
cluster-based permutation ¢-test (cluster-defining threshold p=.05; two-tailed; iterations =
5000) using the FieldTrip toolbox (Oostenveld et al., 2011) and aligned to prior research [16].
Permutation analysis allows for statistical tests over whole time series and electrodes, while
still controlling for multiple comparisons [84]. The following electrodes and time windows
were used for analysis: Fz, F1, F2, FCz, FC1, FC2, FC3, FC4, Cz, C1, C2, C4, C5, C6, CPz,

CP1, CP2, CP4, CP5, CP6, Pz, P1, P2, P3, P4, P5, P5, POz, PO3, PO4, Oz, O1, O2; time
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windows: P3 (300-500ms) and LPP (600—1500ms). For the main effect of valence (negative
vs. neutral vs. positive), a significant centroparietal cluster (CPC) was found over the following
electrodes: Cz, C1, C2, CPz, CP1, CP2, CP3, CP4, Pz, P1, P2. For the main effect of ER
(reappraisal vs. view negative), a fronto-central cluster (FCC) was found with the following
electrodes: Fz, F1, F2, FCz, FC1, FC2, Cz, Cl1, C2, CPz, CPI1, CP2. Finally, the mean
amplitudes over the CPC and FCC clusters were extracted for the two time windows and used
in subsequent statistical analysis.

Statistical Analysis

To analyze differences between the patient groups and healthy controls in self-report
measures of childhood trauma and emotion dysregulation, we used Kruskal-Wallis rank sum
tests due to the non-normal distribution of the data. Group differences and group-by-condition
interactions in emotional valence ratings during the experimental task were analyzed with two
repeated-measures analyses of variance (rmANOVAs). The first rmANOVA was analyzed
with the between-subject factor group (BPD, PTSD, HC) and the within-subject factor emotion
category on “view” trials (negative, neutral, positive) to assess emotional reactivity. The second
rmANOVA was computed with the factors group (BPD, PTSD, HC) and ER condition
(decrease vs. view) to assess ER. Please note that the latter analysis only included trials with
negative pictures. Similar rmANOVAs were run to examine emotional reactivity (3x3
rmANOVAs) in centro-parietal P3 and LPP amplitudes as well as to assess ER (3x2
rmANOVAs) in fronto-central P3 and LPP amplitudes. Dunn Multiple Comparisons with
Bonferroni correction for multiple testing were used as post-hoc tests. Finally, Pearson
correlations and multiple regression analyses were computed to analyze whether childhood
trauma is significantly associated with self-reported and neurophysiological data on emotional
reactivity and regulation, while controlling for BPD and PTSD diagnosis and medication. A

medication index was computed based on the Antidepressant Treatment History Form (ATHF)

91



Study II: Association between Childhood Trauma and Emotion Processing in PTSD and BPD

by Sackeim [85], which is a widely validated tool for the systematic assessment of
antidepressant treatment trials and treatment resistance. In this study, it was used to quantify
the current psychotropic medication use by assigning each medication a score from “1” to “4”
based on the prescribed daily dosage. For participants taking multiple medications, individual
scores were summed to create a medication index, reflecting overall medication load. This
index was used in multiple regression analyses as continuous predictor. Of note, only
individuals with BPD without an acute comorbid PTSD diagnosis (n = 34) were included in
the multiple regression analysis to avoid confounding of the diagnoses. To account for potential
confounding effects of comorbid PTSD within the BPD group, we also repeated all main
analyses after excluding the 9 BPD participants with comorbid PTSD. Specifically, we re-ran
the rmANOV As on valence ratings and ERP amplitudes, as well as the Kruskal-Wallis tests.
The exclusion of these cases did not significantly alter the pattern of the results. Detailed
outputs of these control analyses are provided in the supplementary material (Table S1, S2,
S3).

Statistical tests were run in IBM SPSS version 28. Statistical significance was set at
p=.05, effect sizes are reported as proportions of explained variances (7°) and Hynh-Feldt
sphericity corrections were applied in case of significant Mauchly-test (Hynh & Feld, 1976).
Of note, Bonferroni correction was applied for all primary rmANOVAs and Kruskal-Wallis
tests with post-hoc comparisons. Correlational and regression analyses were considered
exploratory and are reported without correction. Sensitivity analyses (G*Power; a = .05, power
=.80) indicated the study could detect effects of 72~ 0.018 (2x3 rmANOVA), 2= 0.015 (3x3
rmANOVA), #? = 0.068 (Kruskal-Wallis), and R? = 0.084 (multiple regression), reflecting

adequate power to detect small-to-medium effects across analyses.

Results
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Participants

A total of N = 135 female participants took part in the study: 43 healthy women (HC,;
Mage=26.56, SD=4.70, range: 20-45 years), 43 women with BPD (Mage=26.37, SD=6.53, range:
18-46 years) and 49 women with PTSD (Mage=26.35, SD=6.92, range: 19-50 years).
Descriptive statistics and group comparisons are presented in Table 1. Chi-square tests revealed
significant associations between group and both education (y*(4)=17.23, p=.002) and
occupational status (y%(4)=13.84, p=.008). BPD participants were overrepresented among those
with low education and those out of the workforce (all |adj. res.| > 2.0), while HC participants
were more often employed and less often out of the workforce; no significant differences were
found for the PTSD group. Group comparisons of the CTQ total score indicated that HCs
experienced significantly less childhood trauma in comparison to both patients with BPD
(p<.001) and patients with PTSD (p<.001). There was no significant difference between
patients with BPD and PTSD on the CTQ total score (p=.447). However, patients with PTSD

showed significantly more experiences of physical abuse than those with BPD (p=.026).

Table 1 Sample characteristics (N = 135)

Characteristics HC BPD PTSD HCvs. BPDyvs.
M (SD) or N (%) (n =43) (n =43) (n =49) BPD vs. PTSD
PTSD
Age (years)*® 26.56 (4.70)  26.37(6.53) 26.35(6.92) p=.480 -
Education * p=.002 p>.05
Low 2 (4.7%) 13 (30.2%) 5(10.4%)
Medium 23 (53.5%) 22 (51.2%) 33 (68.8%)
High 18 (41.9%) 8 (18.6%) 10 (20.8%)
Occupation p=.008 p>.05
Not in workforce 1(2.3%) 9 (20.9%) 3 (6.1%)
In education 23 (53.5%) 24 (55.8%) 34 (69.4%)
Employed 19 (44.2%) 10 (23.3%) 12 (24.5%)

Current comorbid disorders (n, %)"
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PTSD - 9 (21.4%) 49 (100%) - p <.001
Depression - 18 (42.9%) 26 (54.2%) - p=.284
Sleeping disorders - 12 (28.6%) 12 (25.0%) - p=.702
Anxiety disorders - 12 (28.6%) 7 (14.6%) - p=.105
OCD - 1 (2.4%) 3 (6.1%) - p=.374
ADHD - 7 (16.7%) 3 (6.3%) - p=.117
Eating disorder - 6 (14.3%) 5(10.4%) - p=.576
Current psychotherapy - 27 (62.8%) 30 (62.5%) - p=.977
Medication index - 1.37 (2.09) 1.0 (1.31) - p=.898
BPD and PTSD Symptomatology
IPDE score 0.22 (0.57)  20.95(4.37) 6.02(4.13) p<.001 p<.001
CAPS total - - 38.06 (9.52) - -
CTQ*
Emotional abuse 6.98 (3.74) 16.52(5.09) 17.61(5.66) p<.001 p=1.00
Physical abuse 5.21 (1.09) 7.67 (3.87) 9.76 (5.01) p<.001 p=.026
Sexual abuse 5.17 (0.66) 8.76 (4.23) 11.55(5.82) p<.001 p=.154
Emotional neglect 8.02 (4.41) 1595(4.88) 16.80(4.86) p<.001 p=1.00
Physical neglect 6.17 (1.94) 10.60 (4.23) 10493.71) p<.001 p=1.00
Total 31.55(9.56) 59.50(16.05) 66.20 (17.19) p<.001 p=.447
BDI-II Total 3.16 (3.16)  27.95(11.19) 23.79(10.57) p<.001 p=.668

Note. M, Mean; SD, Standard Deviation; HC; Healthy Controls; BPD; Borderline Personality
Disorder; PTSD, Post Traumatic Stress Disorder; IPDE, International Personality Disorder
Examination; CAPS-5, Clinician-Administered PTSD Scale for DSM-5; CTQ, Childhood Trauma
Questionnaire; BDI-II, Beck Depression Inventory II; OCD, Obsessive Compulsive Disorder;
ADHD, Attention Deficit Hyperactivity Disorder; Comorbidity and medication: counts do not add
up due to multiple diagnoses and polypharmacy, respectively. Education and occupation were
recoded into three levels. Education: low = no degree or middle school, medium = high school or
vocational training, high = university degree. Occupation: Not in workforce = incapacity for work/
pension/ unemployed, in education = high school/ apprentice/ trainee/ university student,
employed = part- & fulltime. * PTSD (n = 48); ® BPD (n =42), PTSD (n = 48); *HC (n = 42), BPD
(n=42), PTSD (n = 49). YHC (n=41), BPD (n = 39), PTSD (n = 47). All p-values are

Bonferroni-corrected for multiple comparisons.

Experimental measures of emotional reactivity and regulation

Emotional reactivity
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A successful emotion induction was confirmed by a significant main effect of emotion
category on emotional valence ratings, F(2,262)=535.31, p<.001, #%=.80) (see Fig. 2A).
Positive pictures induced higher emotional valence (M=6.33, SD=1.20, p<.001) than neutral
pictures (M=5.55 SD=0.73) and negative pictures (M=3.17, SD=0.94, p<.001).

A significant group effect with a large effect size (#2,=.19) manifested wherein patients
with BPD and PTSD exhibited decreased valence ratings compared to the control group
(F(2,131)=15.25, p<.001). Moreover, a significant group by emotion category interaction with
a moderate effect size (%=.15) was found (F(4,262)=11.53, p<.001). According to posthoc
tests (Bonferroni-corrected), patients with BPD and patients with PTSD expressed significantly
lower valence ratings in response to positive (BPD < HC: d=-1.38, p<.01; PTSD < HC: d=-
1.36, p<.01) as well as to neutral pictures (BPD < HC: d=-0.51, p<.05; PTSD < HC: d=-0.58,
p<.01) compared to HC. There were no significant group differences in valence ratings in
response to negative pictures (p>.05).

Visual inspection of the neurophysiological data (see Table 2 and Fig. 2B and 2C)
indicated larger P3 and LPP amplitudes in response to negative and positive vs. neutral pictures
with the most pronounced emotional effects in patients with PTSD. Confirming this, the
rmANOVA revealed a significant main effect of emotion category for the centro-parietal P3
(F(2,264)=39.40, p<.001, n%=.23) and LPP (£(2,264)=42.30, p<.001, 3%=.24) amplitudes. For
P3, this effect was qualified by a significant group by emotion category interaction with a
medium effect size (F(4,264)=4.71, p=.001, #?%=.07). Interestingly, group differences were
particularly prominent in response to neutral pictures, where P3 amplitudes were lowest for
patients with PTSD and largest for HC (PTSD < BPD: d=0.54uV, p<.01; PTSD < HC:
d=0.96uV, p<.01; BPD < HC: d=0.96uV, p<.01). Patients with PTSD also showed lower P3
amplitudes to negative pictures than HC (d=0.51uV, p<.01). For the LPP, the group by emotion

category interaction did not reach statistical significance (F(4,264)=1.51, p=201, #%,=.02). No
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significant group effects were found in the P3 (F(2,132)=1.65, p=.196, %=.02) or LPP
(F(2,132)=2.43, p=.092, n%=.04).

To summarize, both patient groups showed reduced valence ratings for positive and
neutral pictures compared with healthy controls. Regarding electrophysiological measures,
both patient groups exhibited significantly lower P3 amplitudes to neutral pictures, and patients
with PTSD additionally showed reduced P3 amplitudes to negative pictures. No group

differences were observed in LPP amplitudes.

Table 2 P3 and LPP amplitudes in different conditions

HC BPD PTSD

M (SD) M (SD) M (SD)
P3 (CPC) Neutral pictures* 1.03 (1.25) 0.62 (1.66) 0.07 (1.58)
Negative pictures*® 1.48 (1.37) 1.14 (1.72) 0.97 (1.71)
Positive pictures 1.33 (1.40) 1.01 (1.69) 1.11 (1.66)
LPP (CPC) Neutral pictures 0.42 (0.93) 0.11 (1.07) 0.36 (1.19)
Negative pictures 1.16 (1.31) 0.81 (1.25) 1.36 (1.34)
Positive pictures 0.89 (1.27) 0.72 (1.08) 1.35(1.34)
P3 (FCC) View negative pictures -1.63 (1.68) -2.02 (1.99) -2.49 (1.94)
Regulate negative pictures -1.33 (1.57) -1.67 (2.15) -2.15(2.14)
LPP (FCC) View negative pictures 0.46 (1.31) 0.30 (1.38) 0.35(1.22)
Regulate negative pictures 1.04 (1.39) 0.51 (1.46) 1.11 (1.57)

Note. Amplitude in uV; M, Mean; SD, Standard Deviation; HC; Healthy Controls; BPD; Borderline
Personality Disorder; PTSD, Post Traumatic Stress Disorder; CPC, Centro-Parietal Cluster; FCC,
Frontro-Central Cluster. *significant interaction effect between group and picture category (for

details see text).
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Fig. 2 Emotional valence ratings and ERP responses for emotional reactivity. (A) Emotional
valence ratings; (B) ERP waveforms (uV) for viewing trials with neutral, negative, and
positive pictures. Topographies show the difference in activity at the P3 (300 — 500 ms) for
the negative vs. neutral and positive vs. neutral trials over the cluster of centro-parietal

electrodes (marked in red). (C) ERP waveforms per condition.
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Instructed emotion regulation

As displayed in Fig. 3A, participants of all groups showed increased ratings of
emotional valence after cognitively reappraising (M=3.89, SD=0.91) vs. viewing negative
pictures (M=3.17, SD=0.94) confirmed by a significant main effect of ER (F(1,131)=173.10,
p<.001) with a large effect size (#2,=.57). Not consistent with our a priori hypothesis, the group
by ER condition interaction did not reach statistical significance (F(2,131)=2.71, p=.07,
n%=.04). There was no significant effect of group (#(2,131)=0.21, p=.811, 2,=.003).

Visual inspection of neurophysiological data (see Table 2 and Fig. 3B and 3C)
suggested more positive fronto-central P3 and LPP amplitudes in the reappraisal (decrease) vs.
view condition across groups. Only the main effect of ER condition reached statistical
significance (P3: F(1,132)=20.72, p<.001, n3=.14; LPP: F(1,132)=26.87, p<.001, n3=.17),
while the group ER condition interaction did not reach statistical significance (P3:
F(2,132)=0.04, p=.959, n%,=.001; LPP: F(2,132)=2.83, p=.063, 1%,=.04). No significant group
effects were found in the P3 (£(2,132)=2.31, p=.103, #%=.03) or LPP (F(2,132)=1.04, p=.356,
n%=.02).

Thus, across groups, instructed cognitive reappraisal of negative pictures resulted in
higher emotional valence ratings and increased fronto-central ERP amplitudes (P3 and LPP).
However, no significant differences were observed between the patient groups and HC in the

effect of reappraisal on ratings and ERPs.
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Fig. 3 Emotional valence ratings and ERP responses for instructed ER. (A) Emotional
valence ratings; (B) ERP waveforms (uV) on ER trials. Topographies show the difference in
activity at the LPP (600 — 1500 ms) for the view negative vs. regulate negative trials over the

cluster of fronto-central electrodes (marked in red). (C) ERP waveforms per condition.
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Self-reported measures of emotion regulation

Patients with BPD and PTSD reported significantly higher emotion dysregulation than
HC (see Table 3 for significant group differences for total score and all subscales, all ps<.001).
Effect sizes were large for all comparisons, with #? values ranging from .34 to .59. Bonferroni-
corrected pairwise comparisons between patients with BPD and PTSD indicated that
individuals with BPD reported significantly higher total DERS scores (p=.013, »~0.26) and
greater difficulties with impulse control (p<.001, =0.35). Across all post-hoc comparisons,

effect sizes () ranged from .10 to .35, indicating small to moderate differences.

Table 3 Group comparisons of self-reported emotion dysregulation (DERS)

Characteristics HC BPD PTSD HC vs. PTSD vs.
M (SD) (n =38) (n =40) (n =45) BPD vs. BPD
PTSD p (adj), r
P,
Difficulties in Emotion Regulation Scale, DERS *
Non- 10.84 (4.33)  22.15(5.18) 19.36(6.32) p<.001, p=.225,
acceptance n*>=0.45 r=0.16
Emotional 13.08 (3.09) 20.59(3.87) 18.49(5.67) p<.001, p=.120,
awareness n*=034 r=0.19
Impulse 8.11(2.32)  20.21(6.03) 13.71(5.93) p<.001, p<.001,
control n*>=0.52 r~=0.35
Emotional 8.26 (3.24) 17.33 (4.08) 14.51 (4.87) p<.001, p=.051,
clarity n? = 0.44 r=0.22
ER strategies 12.79 (5.27)  27.63(6.99) 23.89(6.78) p<.001, p=.216,
n*=0.49 r=0.17
Goal-directed ~ 11.21 (4.05)  20.03 (4.43) 18.58(5.08) p<.001, p=.785,
behaviour n*=0.39 r~0.10
Total 64.29 (16.09) 127.95 108.53 p<.001, p=.013,
(20.52) (24.74) n?~=.59 r~0.26

Note. Kruskal-Wallis test statistics are reported for group comparisons. Effect sizes are reported as

n? for overall tests and as r for pairwise post-hoc comparisons. Interpretation thresholds: n? > .01
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(small), 2 .06 (medium), > .14 (large); r 2 .10 (small), 2 .30 (medium), > .50 (large). Significant p-

values are highlighted in bold. All p-values are Bonferroni-corrected for multiple comparisons.

Exploratory analyses of associations between childhood trauma, emotional reactivity,
and emotion regulation

We first conducted exploratory correlation analyses to examine associations between
childhood trauma (CTQ total score) and emotional valence ratings, ERP amplitudes and self-
reported emotion dysregulation (DERS total score) (see Table 4 for details). Across groups,
childhood trauma was positively associated with lower valence ratings in response to positive
(r=-.35, p<.001) and neutral (r=-.22, p=.011) pictures in the experimental task and self-reported
emotion dysregulation (r=.61, p<.001) but not with any of the ERP amplitudes (all rs<-.15,
ps=>.078).

To further explore these patterns, we conducted multiple regression analyses to
examine whether childhood trauma was associated with valence ratings and self-reported
emotion dysregulation, while accounting for BPD and PTSD diagnosis and medication use.
When covariates were included in the model, childhood trauma was no longer significantly
associated with valence ratings for positive (f=.07, 95% CI [-.17, .27], p=.548) or neutral
pictures (f=.05, 95% CI [-.16, .31], p=.674). However, childhood trauma remained
significantly associated with self-reported emotion dysregulation ($=.24, 95% CI [.08, .40],
p=.004), alongside BPD diagnosis (5=.78, 95% CI [.61, .94], p<.001), PTSD diagnosis (=.52,
95% CI [.33, .71], p<.001) and medication use (f=—.16, 95% CI [-.28, -.04], p=.010). BPD
diagnosis uniquely explained 27.5% of the variance in DERS scores, with PTSD accounting
for 9.2%, and CTQ and medication for 2.8% and 2.2%, respectively.

Finally, motivated by the divergence between self-report and neurophysiological
findings, we conducted additional exploratory correlations between self-report (DERS total),

valence ratings and ERP measures (see Table 4). In brief, these analyses showed that negative
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correlations between a higher self-reported emotion dysregulation with lower valence ratings
after positive (r=-.50, p<.001) and neutral pictures (=-.34, p<.001) and lower valence after
cognitive reappraisal (r=-.20, p=.026) in the experimental task. Of note, none of the
questionnaires or valence ratings were significantly correlated with neurophysiological

measures (all 7s<-.16, ps>.066).

Table 4 Correlations between questionnaires, emotional valence ratings and ERP amplitudes in all

participants (N = 135)

1 2 3 4 5 6
1.  CTQ total --
2. DERS Total 607%% -
3. Valence ratings: negative pictures .033 -.034 --
4. Valence ratings: neutral pictures -220%  -338** 218*%  --
5. Valence ratings: positive pictures -348%* - 498%* -192*  611** -

6.  Valence ratings: cognitive reappraisal -.052 -201%  754%*%  460** 057 --

7. P3 CPC view negative -.085  .045 121 .060 -010  .098
8. P3 CPC view neutral -153  -019  .079 .108 .078 .092
9.  P3 CPC view positive -.015 104 .045 -.024 -.052 .018
10. LPP FCC view negative .008 -.061 129 159 .030 .146
11. LPP FCC regulate negative -.046 -.028 .066 .149 .086 .013

Note. Pearson correlation coefficients, * p<0.05 ** p<0.01. CTQ, Childhood Trauma Questionnaire;
DERS, Difficulties in Emotion Regulation Scale, CPC, Centro-Parietal Cluster; FCC, Frontro-Central

Cluster. P-values are not corrected for multiple comparisons.

Discussion
The present study is the first to assess and compare emotional reactivity and regulation

between patients with BPD and PTSD and healthy volunteers using a multimethodological
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approach. We found decreased valence ratings to positive and neutral stimuli, alongside
reduced P3 amplitudes in response to neutral stimuli in both patient groups, and in response to
negative stimuli in patients with PTSD suggesting an hypo-reactivity. With regard to ER, there
was a striking discrepancy between self-report and experimental data: While both patient
groups reported significant emotion dysregulation, they did not differ in valence ratings nor
neurophysiological data (P3, LPP) in the experimental ER task. Across participants, lower
emotional valence ratings for neutral and positive pictures and greater self-reported emotion

dysregulation were related to childhood trauma.

Emotional reactivity

In the experimental paradigm, participants displayed hypo-reactivity to (positive) and
neutral images, as evidenced by reduced emotional valence ratings and P3 responses with large
effect sizes. The groups did not differ in valence ratings in response to negative images and
patients with PTSD additionally demonstrated decreased P3 amplitudes in response to negative
images. These findings contradict our a priori hypothesis and previous research [30, 86]. A
potential explanation could be the use of trauma-unrelated negative pictures. It has been shown
that trauma-related negative stimuli (e.g., combat-related pictures) can elicit stronger P300
amplitude and lower valence ratings in PTSD patients vs. controls [32, 35, 36] and that patients
with BPD and comorbid PTSD showed an emotional hypereactivity in valence ratings towards
pictures with trauma-related content (i.e., sexual abuse) compared to HC [37]. This
hyperreactivity towards trauma-related stimuli could be pronounced when compared to a
reduced reactivity to neutral or trauma-unrelated stimuli [29, 34, 36, 41, 42, 87, 88]. Of note,
since there is a lack of studies that systematically investigate this possible pattern of hyper- and
hypo-reactivity in BPD and PTSD patients using ERP and valence ratings, the cited references

include studies that assessed different emotional response systems, including self-reports,
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ERPs, heart rate, and skin conductance. In the present study, a hypo-reactivity could be
confirmed, where both patient groups showed lower valence ratings for positive and neutral
pictures as well as reduced P3 responses to neutral pictures.

According to Javanbakht et al. [36], this phenomenon might be a consequence of a shift
in attentional resource allocation following trauma exposure. Specifically, enhanced
hypervigilance towards trauma-related stimuli might come at the expense of a hypo-reactivity
towards neutral, unrelated stimuli [89]. Moreover, Adenauer et al. [90] have described this
dampening of emotional reactions and reduced emotional discrimination as a “vigilance-
avoidance” pattern, positing it as a defence mechanism aimed at avoiding the processing of
stimuli unrelated to trauma that may be overwhelming. Neurocircuitry models have supported
both an under-modulation of the prefrontal cortex (PFC) resulting in a hyperreactivity of the
amygdala to trauma cues as well as an over-modulation of the PFC as dissociative shutdown
of trauma-unrelated emotion processing in PTSD [91]. It is also proposed that this phenomenon
primarily impacts early automatic bottom-up reactivity [36], potentially explaining why group
differences were observed only in the P3 component and not in the LPP, which involves more
conscious processing.

Emotion regulation

Consistent with our second hypothesis, both patient groups self-reported greater deficits
in ER, which is consistent with previous literature [24, 51]. General emotion dyregulation of
patients with BPD was significantly higher than of patients with PTSD. This difference
between diagnostic groups was most pronounced with regard to emotional impulse control,
consistent with previous research suggesting impulsivity as a core feature of BPD [92].

However, contrary to our third hypothesis there was neither a difference in valence
ratings nor in neurophysiological data between the groups with regard to the effects of

instructed cognitive reappraisal in the experiment. Nevertheless, these findings are in line with
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previous studies showing a similar discrepancy between self-report and experimental measures
of emotion (dys)regulation [30, 49, 54, 93]. This divergence may stem from the assessment of
different processes and timescales of ER, as supported by the weak or absent associations
between these measures in the current study. McRae [14] proposed that questionnaires measure
the long-term frequency of using ER strategies in everyday life, while experiments evaluate the
short-term success of employing a specific strategy as instructed in a laboratory.

This brings up the clinically and theoretically relevant question if patients with BPD
and PTSD exhibit deficits in their short-term ability to regulate emotions or in their long-term
habitual use of adaptive strategies. Some evidence suggests that emotion dysregulation in these
patient groups is not characterized by an unsuccessful, but rather an infrequent use of adaptive
ER strategies [24, 93]. Consistent with our findings, patients may retain the ability to
consciously regulate emotions when instructed to do so but struggle in daily life to flexibly
select and apply adaptive strategies, and may instead rigidly resort to maladaptive ones [9].
This latter aspect bears clinical significance, since effective ER entails the ability to flexibly
choose regulation strategies tailored to the situational context to achieve a particular goal [94].
These findings underscore the importance of combining multimethod approaches of self-report
and experimental measures to capture distinct aspects of emotion processing such as
dispositional tendencies and in-the-moment regulatory performance.

Childhood trauma and emotional reactivity and regulation

In exploratory analyses, childhood trauma was associated with lower valence ratings
for positive and neutral pictures, which, however, did not remain significant after controlling
for diagnoses and medication. Moreover, no significant associations emerged between
childhood trauma and ERP responses. These findings are partly in contrast with previous
studies in healthy adults [63] and university students [64], which linked childhood trauma to

dampened ERP responses to unpleasant vs. neutral pictures and to diminished ERP differences
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between positive and neutral pictures in trauma-exposed adolescents [65]. This effect was
interpreted as a desensitization to emotions or reduced affective discrimination following
childhood trauma, which aligns partially with our observed (uncorrected) correlation between
childhood trauma and lower valence ratings. However, given the exploratory nature of our
analyses and the scarcity and inconsistencies of comparable research, no firm conclusions can
be drawn from our study regarding the relationship between childhood trauma and valence
ratings or neurophysiological ERP components in controls and patients with BPD and PTSD.

Lastly our fourth hypothesis was confirmed, as childhood trauma remained
significantly associated with self-reported emotion dysregulation after controlling for
diagnoses and medication use. While this result also stems from exploratory analyses, it offers
preliminary support for the transdiagnostic explanatory value of childhood trauma beyond
traditional diagnostic boundaries [3, 58, 95]. Future research should further examine the
biopsychosocial mechanisms connecting childhood trauma and emotion dysregulation,
considering both risk and resilience factors, to improve transdiagnostic interventions [96].
Limitations and future directions

Our study included a relatively large sample of patients with BPD and PTSD as well as
healthy controls, with sensitivity analyses confirming adequate power to detect small-to-
medium effects across key comparisons, lending strength to our multimethod investigation of
emotional reactivity and regulation. Nevertheless, some limitations that may impact the
generalizability and validity of the results warrant consideration. (1) Only female participants
were included in this study, reducing the generalization of findings as gender differences have
been found in ER [97]. (2) Comorbid disorders such as depression, which are highly frequent
in the included patient samples, were not controlled for although they can profoundly influence
emotion processing [98]. The reason for this is that negative affectivity is a key feature of BPD

which is very difficult to disentangle from depressive mood. (3) Some patients with BPD had
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a comorbid diagnosis of PTSD, which can impact the subjective and physiological emotional
reactivity [54]. However, we repeated all main analyses after excluding BPD participants with
comorbid PTSD and this did not significantly change our results (see supplementary material
Table S1, S2, S3). (4) Our study used DSM-5-based diagnostic tools (e.g., CAPS-5, SCID) and
did not assess complex PTSD (CPTSD), so no firm conclusions can be drawn about this
diagnosis. However, given the high rate of severe childhood trauma in our sample, some
participants may have met ICD-11 criteria for CPTSD. As emotion dysregulation is central to
CPTSD (Ford & Courtois, 2021), future research should clearly distinguish between BPD,
PTSD, and CPTSD to better understand shared and distinct mechanisms underlying these
disorders. (5) While our findings support a dampened reactivity to trauma-unrelated stimuli,
they do not clarify whether this hypo-reactivity is linked to a hyper-reactivity toward trauma-
related stimuli.

Besides addressing these limitations, future research should explore emotion reactivity
and regulation abilities with multimethodological designs on multiple time scales and with
multiple measures [14]. Beyond retrospective questionnaires, emotional processes should be
assessed in daily life using ecological momentary assessment [99, 100]. This approach enables
the sampling of emotional reactivity and regulation in everyday situations, allowing to measure
the flexibility in choosing adaptive vs. maladaptive strategies, effectiveness, and temporal
interactions with other time-varying factors (e.g., dissociation or symptomatology). These
more ecologically valid indices of emotion processing are highly relevant to the theoretical
understanding of emotional dysfunction and to the improvement of treatment for BPD and
PTSD.

Clinical implications
First, the dampened emotional reactivity to positive and neutral information in BPD

and PTSD patients as well as negative trauma-unrelated information in PTSD patients,
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underscores the potential benefit of interventions targeting emotional discrimination [66].
Attentional training could be used to enhance the recognition of safety signals, helping to
counterbalance the allocation of attentional resources to threat-related socio-emotional cues
[23, 58]. Secondly, if patients use adaptive ER strategies less frequently, therapists should
support patients in flexibly choosing adaptive strategies based on the situational context [5].
Encouraging the generalization and practice of these skills in personalized and everyday
contexts is paramount. Lastly, in the clinical assessment of patients' biographical histories,
clinicians should remain mindful of the etiological significance of childhood trauma, which
may contribute to changes in emotional reactivity and regulation [101].
Conclusions

This study suggests that patients with BPD and PTSD demonstrate weaker emotional
valence and neurophysiological reactions (i.e., P3) towards (positive) and neutral information
than healthy individuals in an experimental paradigm. Moreover, although both patient groups
self-reported difficulties in ER, neither exhibited impaired cognitive reappraisal skills in
experimental assessments. This was evidenced by similar emotional valence ratings and ERPs
(i.e. P3/LPP amplitudes) compared to controls. These discrepancies underscore the importance
of using multimethodological study designs and integrating more ecologically valid measures
in future research, to further elucidate emotional dynamics, develop integrative models and

enhance transdiagnostic therapeutic interventions.
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Supplementary Material

International Affective Picture System (IAPS) codes of stimuli used in the emotion
regulation experiment

Negative pictures

Low normative valence ratings (M=1.97; SD=1.30)

Codes: 2095, 2141, 2688, 2703, 2800, 2900, 3010, 3015, 3051, 3060, 3080, 3170, 3220, 3230,
3280, 3301, 3350, 3500, 6211, 6212, 6312, 6370, 6560, 6571, 6821, 6831, 6834, 6836, 6838,
9050, 9220, 9254, 9410, 9421, 9428, 9429, 9530, 9635.1, 9910

Neutral pictures

Moderate normative valence ratings (M=5.27; SD=1.40)

Codes: 2102, 2191, 2381, 2396, 2480, 2514, 2579, 2593, 2595, 2745.1, 2749, 2840, 2850,
5410, 5470, 7493, 7550, 7700

Positive Bilder

High normative valence ratings (M=7.71; SD=1.52)

Codes: 2030, 2058, 2071, 2208, 2209, 2216, 2310, 2340, 2352, 2360, 4623, 4626, 8120, 8350,

8420, 8490, 8496, 8540
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Control analyses

Since 21.4% (n = 9) of the BPD patients also had a co-morbid diagnosis of PTSD, we
wanted to check if potential confounding effects influenced the results and therefore repeated
all main analyses after excluding these participants (N = 126).
Experimental measures of emotional reactivity and regulation
Emotional reactivity

Table S1 presents the results of the 3x3 rmANOVAs examining main and interaction
effects of emotion (positive, neutral, negative) and group (HC, BPD, PTSD) on valence ratings
and ERP amplitudes (P3 and LPP). The pattern of results mirrored the main analyses. For
valence ratings, there were significant main effects of group and emotion (both p<.001), as well
as a group x emotion interaction (p<.001): BPD and PTSD participants reported lower
emotional valence after viewing positive and neutral images than HC participants, with no
differences for negative images. ERP analyses revealed significant main effects of emotion for
both P3 and LPP amplitudes (p<.001). P3 amplitudes were reduced in BPD and PTSD
participants in response to neutral images, and in PTSD participants also to negative images,

compared to HC.

Table S1 Statistics of the 3x3 rmANOV As and post-hoc comparisons for valence ratings and P3

and LPP amplitude for the effect of emotion (positive, neutral, negative)

Dependent  Effect F(df) p- % Post-hoc comparisons
Variable value (Bonferroni corrected)
Valence Group F(2,122) <001 .192 HC > BPD: d=0.55, p<.001;
Ratings =14.48 HC > PTSD: d=0.62, p<.001
Emotion F(2,244) <001 .796 Pos> Neu: d=0.81, Pos > Neg: d=3.17;
=476.40 Neu > Neg, d=2.36; all ps<.001
Group X F(4,244) <.001 .158 Pos: BPD <HC: d=-1.35, p<.01; PTSD
Emotion =11.41 <HC: d=-1.36, p<.01;
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Neu: BPD < HC: d=-0.51, p<.05; PTSD
<HC: ¢=-0.58, p<.05

P3 Group F(2,123) 161 .029
Amplitude =1.85
Emotion F(2,246) <.001 .220 Pos > Neu, d= 0.56uV, p<.001
=34.74 Neg> Neu, d= 0.59uV, p<.001
Group x F(4,246) <.001 .075 Neu: PTSD < HC: d=-0.96pV, p<.01;
Emotion =4.99 PTSD < BPD: d=-0.83uV, p<.01;
Neg: PTSD < HC: d=-0.51pV, p<.01
LPP Group F(2,123) 206 .025
Amplitude =1.60
Emotion F(2,246) <.001 229 Pos > Neu, d=0.66uV, p<.001;
=36.62 Neg> Neu, d=0.78u1V, p<.001
Group % F(4,246) 129 .028
Emotion =1.80

Note. Significant effects (p<.05) are reported in bold. d, mean difference

Instructed emotional regulation

Table S2 presents the results of the 2x3 rmANOV As examining the effects of instructed
emotion regulation (view vs. regulate) and group (HC, BPD, PTSD) on valence ratings and
ERP amplitudes (P3 and LPP). As in the main analysis, significant main effects of regulation
were found for valence ratings, P3, and LPP amplitudes (all ps<.001). No significant group
effects or group X regulation interactions emerged, suggesting that BPD and PTSD patients did
not differ from HC in the effect of instructed emotion regulation on valence ratings or ERPs

(P3, LPP).

Table S2 Statistics of the 2x3 rmANOV As and post-hoc comparisons for valence ratings and P3

and LPP amplitude for the instructed emotion regulation effect

Dependent  Effect F(df) p- n? Post-hoc comparisons

Variable value  (partia (Bonferroni corrected)

D
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Valence Group F(2,122) = .586 .009
Ratings 0.54
Regulation F(1,122) = <.001 551 Reg > View, d=0.72, p<.001
149.47
Group x F(2,122) = .083 .040
Regulation 2.55
P3 Group F(2,123) = .068 .043
Amplitude 2.74
Regulation F(1,123) = <.001 165 Reg > View, d=0.38uV, p<.001
24.30
Group % F(2,123) = 613 .008
Regulation 0.49
LPP Group F(2,123) = 733 .005
Amplitude 0.31
Regulation F(1,123) = <.001 174 Reg > View, d=0.52, p<.001
25.95
Group % F(2,123) = .093 .038
Regulation 2.42

Note. Significant effects (p<.05) are reported in bold.

Self-reported measures of emotion regulation

Table S3 shows that, consistent with the main analysis, BPD and PTSD patients
reported significantly greater emotion dysregulation than HC across all DERS subscales and
the total score (all ps<.001). Additionally, BPD patients reported greater difficulties with
impulse control (p=.001) compared to PTSD patients. Of note, the previously significant
difference in total DERS scores between BPD and PTSD patients (p=.013) of the main analysis

(see manuscript) became non-significant in the control analysis but approached significance

(p=.053).
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Table S3 Group comparisons of self-reported emotion dysregulation (DERS)

Characteristics HC BPD PTSD HCvs. PTSD
M (SD) (n=238) (n=31) (n=45) BPD vs. VS.
PTSD BPD

Difficulties in Emotion Regulation Scale, DERS
Non-acceptance 10.84 (4.33) 21.61 (5.32) 19.36 (6.32) p<.001 p=.576
Emotional awareness 13.08 (3.09) 21.26 (3.98) 18.49 (5.67) p<.001 p=.076
Impulse control 8.11(2.32) 20.13 (5.83) 13.71(5.93)  p<.001 p=.001
Emotional clarity 8.26 (3.24) 17.58 (4.11) 14.51 (4.87)  p<.001 p=.073
ER strategies 12.79 (5.27) 27.29 (7.24) 23.89(6.78)  p<.001 p=.426
Goal-directed behaviour 11.21 (4.05) 18.97 (4.32) 18.58 (5.08) p<.001 p=1.00
Total 64.29 (16.09) 126.84(21.53) 108.53 (24.74) p<.001 p=.053

Note. Significant p-values are highlighted in bold. Bonferroni corrected.
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Abstract
Sleep disturbances are hallmark features of posttraumatic stress disorder (PTSD) and are
associated with emotion dysregulation. This study examined links between emotion
dysregulation and sleep in PTSD, while accounting for childhood trauma and hyperarousal and
assessed whether these associations are PTSD-specific or extend to borderline personality
disorder (BPD).
Three studies examined (i) whether emotion dysregulation is linked to sleep disturbances in
PTSD beyond hyperarousal (Study 1), and (i1) whether this link is PTSD-specific (Studies 2,
3). Furthermore, (iii) the role of childhood trauma in sleep was investigated (Studies 1, 2, 3).
Study 1 consisted of a naturalistic sample of N=128 PTSD-patients, while Studies 2 and 3 were
case-control designs in individuals with PTSD (2: n=46, 3: n=23), BPD (2: n=42, 3: n=44), and
healthy controls (HC, 2: n=48, 3: n=59).
Increased emotion dysregulation was linked to poorer sleep quality (B=.21, p=.018, R*=.15)
and higher fear of sleep (p=.35, p=.007, R?>=.33) beyond hyperarousal and childhood trauma
(Study 1). Fear of sleep was highest in PTSD, while sleep disturbances were elevated in both
PTSD and BPD versus HC (ps<.046, Studies 2,3). Emotion dysregulation predicted past-month
and past-night sleep disturbances independently of diagnoses and childhood trauma (B=.25-
.37; Studies 2,3). Correlations between childhood trauma and sleep vanished once emotion
dysregulation was included.
Emotion dysregulation may significantly contribute to sleep disturbances in PTSD beyond
hyperarousal. The link between childhood trauma and sleep disturbances may be mediated by
emotion dysregulation. Sleep disturbances should be considered in standard diagnostic
assessments and interventions of trauma-related disorders.

Keywords: sleep, emotion dysregulation, childhood trauma, PTSD, BPD
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Introduction

Sleep disturbances are highly prevalent in posttraumatic stress disorder (PTSD). They
manifest in insomnia (80-90%), nightmares (50-70%), altered objective sleep duration,
efficiency and architecture, and reduced subjective sleep quality and nightmare distress
(Harvey et al., 2003; Pigeon & Gallegos, 2015; Zhang et al., 2019). Fear of sleep, defined as
the fear of being dangerously vulnerable during sleep and of recurrent nightmares and loss of
control, is highly prevalent (Werner et al., 2020). Sleep disturbances are now considered
hallmark features of PTSD due to their role in the development and maintenance and their links
to poor outcomes such as lack of recovery and suicidality (Germain et al., 2017)

Hyperarousal models suggest that trauma triggers sustained physiological and
psychological arousal, which interferes with sleep onset and continuity (Riemann et al., 2010;
Semsar et al., 2021). However, hyperarousal does not fully account for nocturnal distress and
is linked to difficulties modulating negative affect before sleep (Palagini et al., 2017; Werner
et al., 2020). Therefore, a growing body of evidence highlights emotion dysregulation, defined
as difficulties monitoring, evaluating, and modifying emotional states, as another potential
mechanism in trauma-related sleep disturbances (Levin & Nielsen, 2009; Palmer & Alfano,
2017).

In healthy individuals, emotion dysregulation and sleep are bidirectionally linked
across biopsychosocial domains (Palmer & Alfano, 2017). Daytime emotional dysregulation
can spill into the evening, heightening pre-sleep hyperarousal, rumination and maladaptive
behaviours (e.g., substance use) that impair sleep onset and maintenance (van Trigt et al., 2025;
Werner et al., 2021). In turn, disrupted sleep can impair neural systems involved in affect
regulation, reinforcing a vicious cycle (Goldstein & Walker, 2014). In trauma-exposed adults,

global emotion dysregulation and maladaptive regulation strategies such as rumination (Wang
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& Wang, 2025; Zhou et al., 2023) have been associated with poor sleep quality and nightmares
(Fairholme et al., 2013).

However, neither sleep disturbances nor emotion dysregulation is unique to PTSD and
is regarded as a transdiagnostic process (Fairholme et al., 2013; Harvey et al., 2011; van Trigt
et al., 2025). For example, emotion dysregulation is the key feature of borderline personality
disorder (BPD), a severe mental disorder characterized by instability in affect, self-image, and
relationships (van Trigt et al., 2025). High prevalences of insomnia and nightmares have been
found in BPD, and reduced sleep quality and nightmares have been associated with emotional
sensitivity and dysregulation (Grove et al., 2016; Selby, 2013; Winsper et al., 2017). However,
it remains unclear whether the association between emotion dysregulation and sleep
disturbances is specific to PTSD, as direct comparisons with BPD are lacking.

Childhood trauma, including neglect and abuse before age 18, is a shared antecedent of
PTSD and BPD and has been discussed as a transdiagnostic risk factor for both emotion
dysregulation (McLaughlin et al., 2020) and sleep disturbances (Semsar et al., 2021).
Longitudinal studies suggest that childhood trauma can exert life-long effects on neural
systems involved in emotion regulation and sleep-wake regulation (Karatzoglou et al., 2024).
However, it remains unclear whether childhood trauma is directly related to sleep-related
problems in PTSD and BPD when emotion dysregulation and diagnostic status are controlled
(Fairholme et al., 2013; Germain et al., 2017; Palmer & Alfano, 2017).

The present project aimed to address some of these open questions in three studies. In
Study 1, we used a naturalistic outpatient PTSD sample to test whether emotion dysregulation
is associated with past-month sleep disturbances (sleep quality, nightmare distress, fear of
sleep) beyond hyperarousal. We additionally investigated the link between sleep disturbances
and childhood trauma while controlling for emotion dysregulation. To test if the regulation-

sleep link is specific to PTSD, we compared patients with PTSD to those with BPD and healthy
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controls (HC) in Study 2. BPD was chosen as a clinical control group given the central role of
emotion dysregulation and high childhood trauma prevalence. Again, associations between
sleep disturbances and emotion dysregulation were explored and compared across groups. In
Study 3, we aimed to replicate the findings of Study 2 on a different timescale by assessing
sleep disturbances over the past night to capture both broad, trait-level patterns of habitual sleep
(past-month) and state-level, short-term fluctuations (past-night).

Across studies, we hypothesized that emotion dysregulation is related to sleep
disturbances in PTSD beyond hyperarousal, childhood trauma (Study 1) and diagnostic group
(Study 2,3). We expected more sleep disturbances in PTSD and BPD compared to HC, reflected
in lower sleep quality, higher nightmare distress, and fear of sleep (Study 2). Based on
diagnostic criteria, we expected more pronounced alterations in individuals with PTSD than
BPD. Given limited prior work, no a priori hypotheses could be formulated concerning
differences in the strength of the regulation-sleep link between diagnoses. Furthermore, we
expected childhood trauma to be associated with sleep disturbances when controlling for
emotion dysregulation in PTSD, BPD and HC (Study 1,2,3).

Study 1

Study 1 investigated whether emotion dysregulation explains variance in sleep
disturbances in PTSD beyond hyperarousal and whether associations between childhood
trauma and sleep persist after accounting for emotion dysregulation. We analysed self-reported
past-month sleep quality, nightmare distress and fear of sleep in treatment-seeking patients
with PTSD.

Method
Participants
The final sample consisted of N=128 adult patients with current PTSD (65.6% women,

Mage=34.77, SD=13.48). Participants were recruited from a specialized outpatient treatment
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unit providing trauma-focused psychological treatment. Ethical approval for the study was
obtained from a local institutional ethics committee. Patients presenting with acute suicidality
or psychotic symptoms were not eligible for treatment. Comorbid disorders included affective
disorders (n=51, 45.5%), anxiety disorders (n=8, 7.1%), eating disorders (n=4, 3.6%), and BPD
(n=2, 1.7%). Power analysis indicated that N>75 was required for an expected effect size of
r=0.40 with 95% power and 0=.05 (e.g., r=38 in Zhou et al., 2023).

Procedure

As part of the standard diagnostic assessment, all patients took part in diagnostic interviews,
including the Structured Clinical Interview for DSM-IV (SCID-CV, First et al., 2016) as well
as the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5, Weathers et al., 2018) and
filled in a questionnaire battery before the start of treatment.

Measures

Sleep disturbances.

(1) Sleep Quality. The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) was
used to assess overall sleep quality during the past month. The 19 items use a four-point scale
ranging from 0 (‘not during the past month’) to 3 (‘three or more times a week’). A general
index is computed (range: 0-21), with higher scores indicating poorer sleep quality. An index
score above 5 indicates a “bad sleep quality”. The PSQI has demonstrated good reliability and
validity (Buysse et al., 1989) and acceptable internal consistency (Cronbach's alpha 0=.76) in
the present sample.

(2) Nightmare Distress. The German Version of the Nightmare Distress Questionnaire
(NDQ) was used to examine various forms of distress induced by both posttraumatic and
idiopathic nightmares (Bockermann et al., 2014). The NDQ includes 13 items scored from 1
('not at all") to 5 (‘often ") with a higher total score (range: 13—65) indicating increased emotional

distress caused by nightmares. The questionnaire has demonstrated satisfactory internal
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consistency (Bockermann et al., 2014) and excellent reliability in the present sample
(Cronbach’s 0=.88).

(3) Fear of Sleep. The Fear of Sleep Inventory — Short Form (FOSI-SF; Drexl et al.,
2019) was used to measure fear of sleep. The FOSI-SF is a 13-item self-report instrument rated
on a 5-point Likert scale ranging from 0 ('not at all’) to 4 (‘every night'). The scale comprises
two subcomponents: fear of loss of control and fear of darkness, with total scores ranging from
0-52 with higher scores reflecting greater fear of sleep. The German version (Drexl et al., 2019)
has demonstrated excellent internal consistency in the general population (0=.87) and the
current sample (Cronbach’s 0=0.95).
Emotion dysregulation. The Difficulties in Emotion Regulation Scale (DERS), developed by
Gratz and Roemer (2004), was included to assess emotion dysregulation. Participants rated 36
items on a Likert-scale from 1="almost never” to 5=“almost always”, yielding a total score
spanning from 36-180 with higher scores indicating greater severity of emotion dysregulation.
The DERS has shown robust psychometric properties (Gratz & Roemer, 2004) and
demonstrated good internal consistency in the current sample (Cronbach’s 0=.95).
Hyperarousal. The German version of the PTSD Checklist for DSM-5 (PCL-5; Weathers et
al., 2013) was used as a self-report measure to estimate the severity of twenty PTSD symptoms
within the past month. The PTSD symptom severity is rated on a Likert scale from 0="not at
all” to 4=“extremely” with higher values signifying more severe symptomatology. To assess
hyperarousal severity, a total score was computed for items 15-19, excluding item 20 to avoid
confounding with sleep measures. The PCL-5 is a valid, reliable and widely used measure with
an excellent Cronbach alpha reliability coefficient of 0=.95 in PTSD patients (Weathers et al.,
2013). In the present sample, the hyperarousal cluster showed a Cronbach’s alpha of a=.71.
Childhood Trauma. The Childhood Trauma Questionnaire — Short-Form (CTQ-SF) (Bernstein

et al., 2003) is a 28-item retrospective self-report measure used to assess childhood trauma
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before age 18 across five domains: emotional, sexual and physical abuse, and emotional and
physical neglect. Items are rated on a five-point Likert scale (1 = “never true” to 5 = “very often
true”), yielding a total score ranging from 28 to 140, where higher scores indicate greater
trauma. The CTQ-SF has demonstrated solid psychometric properties (Bernstein et al., 2003)
and high internal consistency in the current sample (Cronbach’s 0=.94).
Data Analysis
All analyses were conducted using R Studio (R version 4.5.1). We first ran Pearson correlations
to investigate associations between sleep disturbances, emotion dysregulation, hyperarousal
and childhood trauma. Second, we used multiple regression models to analyze whether emotion
dysregulation explained variance in sleep disturbances while adjusting for hyperarousal.
Finally, we looked at the relationship between childhood trauma and sleep disturbances when
entering emotion regulation into the regression model.
Results
Participants showed high levels of sleep disturbance and emotion dysregulation (PSQI:
M=10.02, SD=4.20; NDQ: M=40.11, SD=11.85; FOSI: M=12.26, SD=13.64; DERS:
M=99.55, SD=28.88; PCL-5 hyperarousal: M=9.61, SD=4.32; CTQ: M=49.35, SD=20.69).
Emotion dysregulation was significantly related to reduced sleep quality (r=.37, p<.001) and
higher fear of sleep (r=.53, p<.001), but not to nightmare distress (r=-.07, p=.630). The same
pattern emerged for hyperarousal (see Figure 1 for all correlations). As displayed in Table 1,
emotion dysregulation remained a significant predictor of sleep quality (p=.21, p=.018) and
fear of sleep (B=.35, p=.007) after adjusting for hyperarousal. Emotion dysregulation explained
15.4% of variance in sleep quality and 33.0% of variance in fear of sleep.

Finally, the significant association between childhood trauma and fear of sleep (r=.38,

B=.38, p=.017) became insignificant (p=.17, p=.304) when emotion dysregulation was entered
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into a regression model. Childhood trauma showed no significant associations with sleep

quality (r=.10, p=.312) or nightmare distress (r=-.14, p=412).

Figure 1

Correlations between Sleep, Emotion Dysregulation, Hyperarousal and Childhood Trauma

PSQl total

-0.08

NDQ total [:0.36, 0.22]

0.08

FOSI total [-0.21, 0.36]

0.37 -0.07
DERS total 19 24, 0.51] [-0.36, 0.22]

0.45 -0.06

0.47
[0.29, 0.57] [-0.34, 0.24]

[0.32, 0.59]

PCL hyperarousal

CTQ total 0.10 -0.14 0.38 0.32 0.22
[-0.09, 0.28] [-0.45, 0.20] [0.07, 0.63] [0.14, 0.48] [0.04, 0.39]

Note. Pairwise correlations. Bold values mark significant correlations, square brackets the 95% CI;

PSQI: n=128, NDQ: n=35, FOSI: n=38.
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Table 1

Multiple Regression Models Predicting Past-Month Sleep from Emotion Dysregulation and

Hyperarousal in PTSD Patients

Model B SE B [95% CI] t )% F (df) Adj.

R?

Outcome: PSQI? 19.02 (2,125) .22
DERS 0.03 0.01 .21[.04,.39] 2.39 018
PCL hyp. 034 0.09 .35][.17,.52] 3.92 <.001

Outcome: NDQP 0.13(2,43)  -.04
DERS -0.02 0.07 -.06[-.41,.29] -0.35 .730
PCL hyp. -0.09 047 -.03[-38,.31] -0.19 .854

Outcome: FOSI® 16.15(2,47) .38
DERS 0.17 0.06 .35[.10,.62] 2.79 .007
PCL hyp. 1.29 041 40].15,.67] 3.13 .003

Note. B=Unstandardized coefficient, SE=standard error, f=standardized coefficient, r=t-

value, p=p-value, F(dfi, df2) = overall model test, Adj. R*=adjusted proportion of variance

explained, PCL hyp=PCL hyperarousal subscale. * n=128, ® n=46, ¢ n=50.

Discussion

As hypothesized, lower sleep quality and higher fear of sleep were associated with

emotion dysregulation even after controlling for hyperarousal in treatment-seeking PTSD

patients. This confirms emotion dysregulation as a key factor in trauma-related sleep

disturbances, complementing the well-established hyperarousal pathway (Levin & Nielsen,

2009; Palmer & Alfano, 2017; Riemann et al., 2010). Regression models further suggest that

dysregulation may mediate links between childhood trauma and disturbed sleep as a

transdiagnostic risk factor. In contrast to prior studies, neither emotion dysregulation nor

hyperarousal was associated with nightmare distress. This null finding is difficult to interpret,

given the lack of a healthy control group in the naturalistic design. It remains unclear whether

these patterns are specific to PTSD or generalize to other trauma-exposed groups.
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Study 2

Building on Study 1, we examined the specificity of sleep disturbances in a research
sample of women with PTSD relative to women with BPD and HC in Study 2. We also
investigated whether emotion dysregulation is linked to sleep disturbances independent of
diagnosis and childhood trauma and whether these associations differ by group.

Method
Participants

Following the exclusion of 44 individuals with missing items or questionnaires, data
from n=46 women with PTSD (Muge=27.5; SD=7.94), n=42 women with BPD (Mag=26.8;
SD=7.65), and n=48 women without any psychiatric diagnosis (Mag=26.7, SD=4.46) were
included in the current analysis. The study was part of a larger research project that was
preregistered in a clinical trials registry. The data do not overlap with those used in Studies 1
or 3. Interview and self-report data were collected during an on-site visit prior to participation
in laboratory experiments. Participants were recruited from the general population through
advertisements and from in- and outpatient treatment centres, day clinics, and trauma support
organisations. All participants received monetary compensation for their participation. Ethical
approval was granted by the local Ethics Committee, and the study was conducted in
accordance with the Declaration of Helsinki.

General exclusion criteria were: age<18 or >50 years, BMI>17 or <30, chronic medical
illnesses or cardiovascular abnormalities, substance abuse/ dependence in the past 6 months,
lifetime diagnosis of bipolar disorder or schizophrenia. Patients with PTSD had to have a DSM-
5 diagnosis of PTSD, but were not allowed to fulfil more than three diagnostic criteria of BPD.
Conversely, BPD patients had to fulfil a DSM-5 diagnosis of BPD (=5 diagnostic criteria) but
could not meet criteria for PTSD. The healthy individuals were not allowed to have any current

or past mental disorders or current medication (except for contraceptives). The most prevalent
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comorbid diagnoses were: affective disorders (PTSD: n=25, 54.3%; BPD: n=18, 42.9%),
anxiety disorders (PTSD: n=7, 15.2%, BPD: n=7, 16.7%), eating disorders (PTSD: n=7, 15.2%,
n=7, 16.7%), attention deficit hyperactivity disorder (PTSD: n=3, 6.5%; BPD: n=6, 14.3%),
and obsessive compulsive disorder (PTSD: n=3, 6.5%; BPD: n=1, 2.4%). A power analysis
indicated that >102 participants were required for 95% power to detect an expected effect of
=40 (*=.19) at 0=.05.
Procedure
After screening and informed consent, participants completed questionnaires and diagnostic
interviews including SCID-CV, CAPS-5 (Weathers et al., 2018) and the BPD section of the
International Personality Disorder Examination (IPDE, Loranger et al., 1997). Trained
assessors performed all interviews.
Measures
The same questionnaires as in Study 1 assessed sleep quality (PSQI, Cronbach’s a=.79),
nightmare distress (NDQ, a=.93), fear of sleep (FoSI, 0=.92), emotion dysregulation (DERS,
0=.97), and childhood trauma (CTQ-SF, a=.95).
Data Analysis
Group differences were tested using Kruskal-Wallis rank sum tests with Bonferroni correction
due to not-normally distributed data (Shapiro—Wilk test: p<.05). Pearson correlations examined
associations between sleep disturbances and emotion dysregulation in the total sample.
Multiple regression analyses tested the association between sleep disturbances and emotion
dysregulation as well as childhood trauma while entering group as variable. Group x DERS
interaction terms were evaluated with Type-III sums-of-squares tests.
Results

Descriptive statistics and results of the Kruskal-Wallis tests with Bonferroni-adjusted

post hoc comparisons are summarized in Table 2. The PTSD and the BPD group reported
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significantly lower sleep quality, higher nightmare distress, and higher fear of sleep compared

to healthy controls (PSQIL: H(2)=64.17, £2=.47; NDQ: H(2)=44.66, £=.41; FOSI: H(2)=67.28,

€=.49, all ps<.001). Fear of sleep was higher in patients with PTSD than in those with BPD

(z=-2.89, p=.012, r=-.25). Both patient groups also reported significantly higher levels of

emotion dysregulation (H(2)=79.5, p<.001, €>=.58) and childhood trauma (H(2)=75.90,

p<.001, €=.56) compared to healthy controls. Emotion dysregulation was significantly higher

in BPD than in PTSD (z=2.58, p=.029, r=.22). In the total sample, poor sleep quality, higher

nightmare distress, and higher fear of sleep were significantly associated with emotion

dysregulation and childhood trauma (all r>.45, all ps<.001, see Figure 2).

Table 2

Group Comparisons of Past-Month Sleep, Emotion Dysregulation and Childhood Trauma
HC (n=46) PTSD (n = 48) BPD (n=42)  HCvs. HCvs. BPDvs.

PTSD BPD PTSD

M SD M SD M SD p p p

Sleep variables

PSQI? 3.87 1.72 9.60 3.59 7.71 281 <001 <001 .137

NDQP 22.61 599 3892 10.13  37.81 943 <.001 <.001 1.00

FOSI* 1.09  2.79 14.33 9.26 9.29 11.39 <001 <.001 .012

DERS? 6498 1697 107.85 2422 12593 21.64 <001 <001 .029

CTQ? 31.26  9.26 65.58 1640 5590 1591 <001 <.001 .104

Note. PSQI, Pittsburgh Sleep Quality Inventory; FOSI, Fear of Sleep Inventory; NDQ,

Nightmare Distress Questionnaire; DERS, Difficulties in Emotion Regulation Scale; CTQ,

Childhood Trauma Questionnaire. Bonferroni correction was applied.

an=136, > n=107, ¢ n=135.
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Figure 2

Associations Between Past-Month Sleep, Emotion Dysregulation and Childhood Trauma
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Note. A. Pairwise correlations between sleep variables, DERS and CTQ; PSQI: n=136,
NDQ: n=107, FOSI: n=135. B. Interaction plot of the relationship between sleep variables
and emotion dysregulation by group (HC, BPD, PTSD). Shaded areas represent 95% CI.
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As displayed in Table 3, results of multiple regression analyses revealed that emotion

dysregulation remained significantly associated with sleep quality (6=.30, p=.005), nightmare

distress (B=.24, p=.042), and fear of sleep (p=.25, p=.037) when controlling for diagnostic

group and childhood trauma as additional predictors. Emotion dysregulation uniquely

explained 5.8% of the variance in PSQI scores, 4.0% in nightmare distress, and 3.3% in fear of

sleep. While PTSD consistently predicted poorer sleep relative to HC, individuals with BPD

differed from HC only in nightmare distress ($=.34, p=.008). No association between

childhood trauma and any sleep disturbances were found (all ps>.123) when group and emotion

dysregulation were entered into the model. For all three types of sleep disturbances, the

interaction between group and emotion dysregulation was not significant, indicating that the

association between emotion dysregulation and sleep disturbances did not differ across the

three groups (all ps>.218).

Table 3

Multiple Regression Models Predicting Past-Month Sleep from Emotion Dysregulation,

Diagnostic Group, and Childhood Trauma

Model B SE B [95% CI] t p F (df) Adj. R?
Outcome: PSQI* 29.77 46
(4,131)
DERS total 0.03 0.01 .30[.09,.50] 2.85 .005
HCvs. PTSD 3.71 0.86 1.00[.54,1.46] 4.30 <.001
HC vs. BPD 1.38 092 37[-.12,.86] 150 .135
CTQ total 0.02 0.02 .10[-.09,.29] 0.99 .323
Outcome: NDQP 20.62 43
(4,102)
DERS total 0.09 0.04 25[.01,.49] 2.06 .042
HCvs. PTSD 11.22 3.10 .98[.44,1.51] 3.63 <.001
HC vs. BPD 911 338 .79[.21,1.38] 2.70 .008
CTQ total 0.04 0.06 .07[-.16,.29] 0.59 .559
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Outcome: FOSI® 17.59 33
(4,130)
DERS total 0.08 0.04 .25][.01,.48] 2.10 .037
HCvs.PTSD 7.16 2.66 .71[.19,1.23] 2.69 .008
HC vs. BPD 143 287 .14[-42,.70] 0.50 .619
CTQ total 0.08 0.05 .17[-.05,.38] 1.55 .123

Note. B=Unstandardized coefficient, SE=standard error, f=standardized coefficient, /=t-
value, p=p-value, F(dfi, df2) = overall model test, Adj. R>=adjusted proportion of variance
explained, Bold values represent significant predictors.

2 =136, °n=107, ¢ n=135.

Discussion

Study 2 replicated and extended Study 1 using a case-control design. Consistent with
our transdiagnostic hypothesis, PTSD and BPD groups reported higher sleep disturbances,
including poorer sleep quality, higher nightmare distress and fear of sleep, than HC. In line
with diagnostic profiles, fear of sleep was more pronounced in PTSD, while emotion
dysregulation was higher in BPD. After entering emotion dysregulation and childhood trauma
in regression models, differences between BPD and HC in sleep quality and fear of sleep were
no longer significant. Childhood trauma was not associated with sleep disturbances beyond
emotion dysregulation.

In line with our hypotheses, emotion dysregulation showed a significant and similarly
strong association with sleep disturbances across groups, remaining significant after
controlling for childhood trauma and group, indicating a transdiagnostic link. Unlike Study 1,
significant correlations with nightmare distress emerged, possibly due to greater sample
heterogeneity, increasing the power to detect an association. Taken together, Studies 1 and 2
established a consistent link between emotion dysregulation and past-month sleep disturbances
in PTSD, BPD, and HC. However, it remains unclear whether these findings are affected by

night-to-night variability of sleep.
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Study 3

Study 3 tested whether the findings of Study 2 extend to state-level, short-term sleep
fluctuations and to test diagnostic group differences (PTSD, BPD, HC). We compared groups
on global sleep quality, restorative value of sleep, evening psychological balance, pre-sleep
exhaustion and psychosomatic symptoms in the past night and examined associations between
sleep disturbances, emotion dysregulation and childhood trauma.
Method
Participants

In total, n=23 patients with PTSD (Mug=33.84, SD=10.97), n=44 patients with BPD
(Mage=27.43, SD=7.50), and n=59 healthy participants (Mage=29.59, SD=7.72) were included
in the current study. The data were part of a larger project. Participants were recruited via
municipal registration offices, advertisements, and clinical referrals (in- and outpatients).
General exclusion criteria comprised: neurological disorders or severe medical illness,
substance abuse in the past two months or dependence in the past 12 months, use of
psychotropic medication in the past two weeks, diagnosis of schizophrenia, schizoaffective or
bipolar disorder. Healthy participants were not allowed to have a history of psychiatric
diagnoses or psychological/psychiatric treatment. Individuals with PTSD were not allowed to
have a current or lifetime diagnosis of BPD. Participants with BPD had to meet at least five
DSM-IV criteria for BPD, but were excluded if they currently fulfilled diagnostic criteria for
PTSD. The study received approval from a local medical ethics committee, in accordance with
the principles of the Declaration of Helsinki.

Participants were mostly women (HC: 67.8%, PTSD: 100%, BPD: 59.1%) and were
between 18 and 54 years old. The most prevalent co-morbid diagnoses were: affective disorders

(PTSD: n=5, 21.7%; BPD: n=26, 59.1%), anxiety disorders (PTSD: n=8, 34.8%; BPD: n=10,
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22.7%), eating disorders (PTSD: n=4, 17.4%; BPD: n=10, 22.7%), somatoform disorders and
hypochondria (PTSD: n=2, 8.7%; BPD: n=4, 9.1%) and OCD (PTSD: n=0; BPD: n=1, 2.3%).
Procedure

After in- and exclusion criteria had been checked in a telephone screening and informed
consent had been signed, participants filled in a questionnaire battery and took part at a SCID-
I interview for DSM-IV and the International Personality Disorder Examination (IPDE,
Loranger et al., 1997) for the assessment of BPD. Participants completed a questionnaire
battery and structured diagnostic interviews conducted by trained assessors. They were
subsequently enrolled in additional experimental studies as part of a broader research
consortium. Participation was financially compensated.
Measures
The same questionnaires were used as in Studies 1 and 2 to assess emotion dysregulation
(DERS) and childhood trauma (CTQ-SF). However, since we were interested in sleep
disturbances the previous night, the German Sleep Questionnaire (“Schlaffragebogen”-A, SF-
A/R; Gortelmeyer, 2011) was used, which was completed in the morning by all participants.
The SF-A is a 25-item inventory with five subscales: sleep quality (SQ), restorative value of
sleep (GES), psychological balance/mood before sleep (PSYA), psychological exhaustion
before sleep (PSYE), and psychosomatic symptoms at sleep onset (PSS). Items are scored on
a Likert scale from 1-5, with lower scores reflecting more sleep disturbances, except for the
variables “psychological exhaustion” and “psychosomatic symptoms”, which are scored in
reverse, i.e., higher scores reflecting more disturbances.
Data Analysis
To replicate the analyses of Study 2, we applied the same statistical procedures (Kruskal—-Wallis
rank-sum tests, Pearson correlations, multiple regression analyses) and power analysis. The

authors do not have permission to share the data.
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Results

Patients with PTSD and with BPD reported higher sleep disturbances in the past night
compared to healthy controls (ps<.046, see Table 4): Sleep quality (SF-SQ: H(2)=48.07,
p<.001, £€=.40) and restorative value of sleep (SF-GES: H(2)=45.68, p<.001, £>=.38) were
lower, pre-sleep psychological balance (SF-PSYA: H(2)=66.57, p<.001, &=.56) poorer,
psychological exhaustion before sleep (SF-PSYE: H(2)=17.08, p<.001, &>=.13) and
psychosomatic symptoms at sleep onset (SF-PSS: H(2)=25.96, p<.001, €=.19) higher in both
patient groups. No significant differences were found between the two patient groups in any of
the past night’s sleep disturbances (ps>.162). Consistent with these patterns, both patient
groups scored substantially higher than HC on emotion dysregulation (DERS: H(2)=85.15,
p<.001, €=.68) and childhood trauma (CTQ: H(2)=52.96, p<.001, €=.41), whereas individuals
with PTSD and BPD did not differ on either the DERS or CTQ scores (ps>.346).

Table 4
Group Comparisons of Past-Night Sleep, Emotion Dysregulation and Childhood Trauma

HC (n=159) PTSD (n = 23) BPD (n=44) HCvs.  HCvs.  BPD

PTSD BPD VSs.
PTSD
M SD M SD M SD ) ) )

SF sleep variables

SF-SQ 3.78  0.59 2.40 0.89 2.60 093 <.001 <.001 1.00
SF-GES 3.69  0.69 2.47 0.85 2.58 0.77 <.001 <.001 1.00
SF-PSYA  3.88  0.61 2.23 0.87 2.35 0.86 <.001 <.001 1.00
SF-PSYE  2.80  0.66 3.67 0.86 3.32 0.88 <.001 .046 .162
SF-PSS 1.18  0.32 1.76 0.65 1.52 048 <.001 <.001 .603

DERS 63.75 14.08 109.78 19.23 113.80 1820 <.001 <001 1.00
CTQ 36.05 1336  74.04 28.09 5820 19.79 <.001 <001 .346

Note. SF-SQ, sleep quality; SF-GES, restorative value of sleep; PSYA, psychological balance
before sleep; PSYE, psychological exhaustion before sleep; SF-PSS, psychosomatic

symptoms at sleep onset. Bonferroni correction for multiple comparisons was used.
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Emotion dysregulation was significantly associated with all types of past night’s sleep
disturbances. In the total sample, correlations were largest for the link to reduced psychological
balance before sleep (r=-.70, p<.001), sleep quality (r=-.59, p<.001) and restorative value of
sleep (r=-.58, p<.001). As depicted in Figure 3, all correlations among the sleep-related
variables, emotion dysregulation, and childhood trauma were significant, ranging from weak
to strong in magnitude (r>.26, ps<.004).

Figure 3

Associations Between Past-Night Sleep, DERS and CTQ
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Note. A. Correlations between Sleep Variables, DERS and CTQ. Pairwise N varied from 118
to 126; B. Interaction Plot of the Relationship between Sleep Variables and Emotion
Dysregulation by Group (HC, PTSD, BPD). Shaded areas represent 95% CI. SFA GES,
restorative value of sleep; PSYA, psychological balance before sleep; PSYE, psychological

exhaustion before sleep.

As shown in Table 5 and Figure 3, the multiple regression models revealed that higher
emotion dysregulation was associated with a poorer restorative value of sleep (SFA-GES:
B=.26, p=.048), a lower pre-sleep psychological balance (SFA-PSYA: =30, p=.007), and a
higher exhaustion before sleep (SFA-PSYE: =37, p=.016). Relative to HC, both patient
groups reported significantly more disturbances in a lower restorative value and lower pre-
sleep psychological balance as well as a lower global sleep quality (SFA-SQ) compared to
healthy controls. Furthermore, the effect of childhood trauma was not significant for any type
of sleep disturbance (all ps>.313). Since the interaction of group by emotion dysregulation did
not reach statistical significance for any of the types of sleep disturbances, this suggests that
the strength of the association between emotion dysregulation and past night’s sleep

disturbances did not differ between the three groups (all ps>.152).
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Table S
Multiple Regression Models Predicting Past-Night Sleep from Emotion Dysregulation,
Diagnostic Group, and Childhood Trauma

Model B SE B [95% CI] t P F(df) Adj
R?
Outcome: SFA-SQ?, 20.4 .40
sleep quality (4,113)
DERS total -0.01  0.00 -21[-.47,.04] -1.68  .095
HC vs. PTSD -0.88  0.30 -.88 [-1.49, -.28] -2.90  .005
HC vs. BPD -0.72  0.27 =73 [-1.27, -.18] -2.65  .009
CTQ total -0.00  0.00 -.10[-.28,.09] -1.01 313
Outcome: SFA-GESP, 18.97 38
restorative value of sleep (4,114)
DERS total -0.01  0.00 -26 [-.51,-.00] -1.99  .048
HC vs. PTSD -0.97 029  -1.03[-1.65,-0.42] -3.34 .00l
HC vs. BPD -0.76 026  -0.81[-1.36,-0.25] -2.90  .005
CTQ total 0.00  0.00 .08 [-.11, .27] 0.82 415
Outcome: SFA-PSYAP, pre- 39.28 .56
sleep psychological balance 4,114)
DERS total -0.01  0.00 -30[-.51, -.08] -2.76  .007
HC vs. PTSD -1.26 028  -1.17[-1.68,-0.65] -4.51 <.001
HC vs. BPD -1.00 025  -093[-1.39,-0.47] -3.99 <.001
CTQ total 0.00  0.00 .03 [-.13,.19] 0.34 734
Outcome: SFA-PSYES, pre- 7.02 17
sleep psych. exhaustion (4,115)
DERS total 0.01 0.00 .37 [.07, .66] 2.46 .016
HC vs. PTSD 0.42 0.30 .50 [-0.21, 1.21] 1.40 164
HC vs. BPD -0.08  0.27 -.09 [-0.72, 0.54] -0.29 775
CTQ total -0.00  0.00 -.02 [-.24, .20] -0.19  .850
SFA-PSS¢, pre-sleep 8.69 20
psychosomatic symptoms (4,121)
DERS total 0.00  0.00 .22 [-.07, .50] 1.50 137
HC vs. PTSD 046  0.17 .92 [.24, 1.59] 2.69 .008
HC vs. BPD 0.19 0.15 37 [-.24, 98] 1.21 228
CTQ total -0.00  0.00 -.06 [-.27, .14] -0.59 556

Note. B=Unstandardized coefficient, SE=standard error, f=standardized coefficient; /=t-value; p=p-value;
F(dfi, df2) = overall model test; Adj. R>=adjusted proportion of variance explained; bold values represent
significant predictors.

ap=118, b n=119, ¢ n=120, 4 n=126.
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Discussion

Using past-night sleep indices, Study 3 replicated the findings of Studies 1 and 2.
Patients with PTSD and BPD reported more sleep disturbances than HC, including lower sleep
quality and restorative value, reduced psychological balance and greater exhaustion and
psychosomatic symptoms. Unlike Study 2, we found no disorder-specific alterations,
suggesting similar levels of acute sleep-related disturbances. Consistent with Study 2, emotion
dysregulation was significantly associated with all past-night sleep variables, particularly
affect-related components such as restorative value, psychological balance, and pre-sleep
exhaustion. These associations did not differ between groups, again supporting a
transdiagnostic link. Childhood trauma correlated with sleep disturbances, but lost significance
after controlling for emotion dysregulation and group.

General Discussion

This project aimed to investigate the association between emotion dysregulation and
sleep disturbances in PTSD, considering childhood trauma and hyperarousal, and to explore
whether these relationships are disorder-specific or transdiagnostic. To enhance the
generalizability of results, data from three studies were analysed, one naturalistic PTSD sample
and two case—control studies of patients with PTSD and BPD and HC. Across studies,
individuals with PTSD and BPD showed marked past-month and past-night sleep disturbances,
with PTSD additionally characterised by elevated fear of sleep (Study 1,2,3). Emotion
dysregulation was consistently related to sleep disturbances beyond hyperarousal in PTSD
(Study 1) and beyond childhood trauma and diagnostic group (Studies 2,3). These findings
highlight a link between emotion dysregulation and sleep disturbances in PTSD, BPD and HC.

Our findings support extending hyperarousal-centric models of trauma-related sleep
problems to include emotion dysregulation as a key mechanism (Fairholme et al., 2013; Levin

& Nielsen, 2009; Palmer & Alfano, 2017). This aligns with growing evidence linking emotion
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dysregulation and sleep in trauma-related disorders, where direct comparisons between
disorders were missing (Grove et al., 2016; Selby, 2013; Short et al., 2017; van Trigt et al.,
2025). The regulation-sleep interaction may serve as a fundamental transdiagnostic mechanism
across the spectrum of stress and trauma-related disorders, supporting dimensional models of
psychopathology (Fairholme et al., 2013; Goldstein & Walker, 2014; Harvey et al., 2011;
Palmer & Alfano, 2017).

Notably, emotion dysregulation was most strongly associated with the pre-sleep
window, reflected in fear of sleep, lower psychological balance, and greater exhaustion at
bedtime. Daytime dysregulation may spill into the evening, driving sleep-disruptive behaviours
(e.g., self-harm) and pre-sleep worry or rumination (Palmer & Alfano, 2017; van Trigt et al.,
2025). These states may intensify hyperarousal, disrupt sleep onset and continuity and increase
nightmare risk (Werner et al., 2021). In turn, disrupted sleep may sustain negative affect, threat
sensitivity and impair next-day regulation, reinforcing a vicious cycle (Goldstein & Walker,
2014). The durability of this loop is underscored in our replication across both past-month and
past-night assessments (Studies 2,3).

In Studies 2 and 3, in line with our hypotheses, individuals with PTSD and BPD
reported markedly worse sleep than HCs at both time scales, which is consistent with prior
evidence (Harvey et al., 2003; Werner et al., 2020; Winsper et al., 2017). Yet, disorder-specific
patterns also emerged, especially after controlling for emotion dysregulation, as PTSD patients
continued to show elevated fear of sleep compared to BPD and HC. Fear of sleep may arise
from PTSD-specific mechanisms such as dysfunctional trauma appraisals that heighten
perceived threat and vulnerability during sleep. The perceived need to remain hypervigilant
and the expectation of nightmares may foster safety behaviours (e.g. sleep avoidance) that

worsen sleep (Werner et al., 2021). Fear of sleep has been linked to PTSD severity and
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hyperarousal, which is less prominent in BPD (Reffi et al., 2023). Thus, affective evaluations
of sleep may be more pronounced in PTSD and call for specific treatment and further research.

In line with previous knowledge and our hypotheses, childhood trauma was positively
correlated with sleep disturbances and emotion dysregulation (Karatzoglou et al., 2024;
McLaughlin et al., 2020), but its effect on sleep diminished when emotion dysregulation was
included, suggesting a potential mediating role. Childhood trauma may operate as a distal risk
factor through lasting effects on neurobiological emotion regulation circuits, thereby
amplifying vulnerabilities to sleep disturbances (Karatzoglou et al., 2024). However, the cross-
sectional design and the lack of prior research limit causal inferences. Longitudinal studies are
needed to clarify this interplay. Future studies could explore whether manipulating pre-sleep
emotion regulation reduces daytime dysregulation and improves sleep.
Clinical Implications

Our findings suggest that, in PTSD, combining hyperarousal-reducing interventions
(e.g., relaxation, prazosin) with emotion-regulation strategies (e.g., mindfulness) during the
day and at bedtime may lower fear of sleep and produce broader sleep improvements. In both
PTSD and BPD, clinicians should systematically monitor and target sleep and emotional
dysregulation. Evidence-based options include combining Cognitive Behavioral Therapy for
Insomnia (CBT-I) to regulate pre-sleep affect, Imagery Rescripting & Reprocessing Therapy
(IRRT) for nightmares, and sleep-hygiene modules of Dialectical Behavior Therapy (DBT)
(Pigeon & Gallegos, 2015; van Trigt et al., 2025). Such integrated interventions may help
reduce both disorder-specific symptoms (e.g., fear of sleep in PTSD) and transdiagnostic
burdens (general sleep impairment and dysregulation).
Limitations and Future Directions

To the best of our knowledge, this research is the first to compare PTSD and BPD

patients across multiple sleep disturbances and time frames and to examine their

157



Study III: Associations between Childhood Trauma and Sleep in PTSD and BPD

transdiagnostic links with emotion dysregulation in naturalistic and transdiagnostic samples.
However, several limitations should be acknowledged.

Firstly, all measures relied on self-report, which can diverge from objective sleep
assessments and experimental measures of emotion regulation (Slightam et al., 2018). Future
studies should adopt multimethod approaches, combining subjective, objective (e.g.,
polysomnography), and ecological momentary assessment (EMA) data (Short et al., 2017).
Secondly, most of the patients were women, medicated, undergoing therapy and had comorbid
diagnoses such as depression. As these factors can influence sleep and emotion dysregulation,
they may have confounded results (Ehring et al., 2008). Future studies should control for them
while examining disorder-specific contributors such as threat sensitivity in PTSD (van Trigt et
al., 2025). Lastly, reliance on total scores may have obscured domain-specific associations.
Future research should examine whether specific sleep disturbances (e.g., efficiency) relate
differentially to facets of dysregulation (e.g., impulse control) or trauma types (e.g., sexual
abuse). Although we focused mainly on dysregulation’s influence on sleep, its bidirectionality
is well established (Palmer & Alfano, 2017). Longitudinal and experimental designs are needed
to examine bidirectional pathways and clarify causal mechanisms.

Conclusion

This research offers compelling evidence that emotion dysregulation is linked to sleep
disturbances beyond hyperarousal and childhood trauma in PTSD. This link generalized to
individuals with BPD and HC and did not show disorder-specific differences in strength. Both
clinical groups showed pronounced sleep disturbances, with PTSD additionally marked by
elevated fear of sleep. Childhood trauma correlated with sleep, but did not exert a direct effect
once emotion dysregulation and group were considered. These findings emphasize the need for
routine sleep assessments in trauma-focused care and support, integrating transdiagnostic

emotion regulation modules with targeted sleep-focused interventions in PTSD and BPD.
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Future longitudinal, multimethod designs, including EMA and objective sleep measures, are

needed to elucidate causal dynamics linking sleep, dysregulation and early trauma.
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The development of psychopathology is thought to be influenced by complex
biopsychosocial processes that cut across diagnostic categories. As a result, classification
systems are increasingly adopting dimensional, transdiagnostic frameworks based on shared
risk factors and underlying mechanisms of disorders (Dalgleish et al., 2020; Harvey et al.,
2004). Traumatic childhood experiences (TCE) might operate as a distal risk factor for mental
disorders such as PTSD and BPD which share a high TCE prevalence. TCE might contribute
to both shared symptoms and disorder-specific patterns of PTSD and BPD by influencing more
proximal mechanisms (Nolen-Hoeksema & Watkins, 2011). Therefore, exploring the role of
TCE in mental disorders, such as PTSD and BPD, as well as possible biopsychological
mechanisms is urgently needed in order to improve prevention and intervention across
diagnostic boundaries. In this thesis, the link between TCE and three possible mechanisms,
namely, social functioning, emotion processing, and sleep, were investigated in individuals
with PTSD, BPD as well as healthy controls in three complementary studies.

Study 1 was a systematic literature review exploring the transdiagnostic relationship
between TCE and social functioning, including the mechanisms underlying this link, in adults
with and without psychopathology. Study 2 investigated the association between TCE and
emotional processing (reactivity and regulation) in individuals with PTSD, BPD and healthy
controls. Study 3 examined the link between TCE and sleep disturbances (sleep quality, fear
of sleep, nightmares) in individuals with PTSD, BPD and healthy controls. The role of emotion
dysregulation within the association between TCE and sleep was further investigated.

In the following sections, the findings of the three studies will be summarised in light
of the overarching aim of this thesis and systematically integrated into previous research.
Moreover, the strengths and limitations of this thesis, as well as future directions and clinical

implications, will be discussed.
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3.1 Summary of Findings

Study 1 revealed that TCE were associated with various social impairments in adults,
in line with previous systematic reviews (Carr et al., 2020; Haslam & Taylor, 2022). Across
seven domains, the most robust links emerged with intimate partner violence (IPV), aggression,
early maladaptive schemas, attachment insecurity, and reduced social connectedness. Evidence
for domains such as sexuality, intimate partner relationships, and social-cognitive processes
was comparatively inconsistent which highlights the need for further research. The strength of
associations varied by TCE type, as physical abuse was strongly correlated with aggression,
emotional abuse with attachment insecurity and early maladaptive schemas, and sexual abuse
with sexual health outcomes. The most prominent mechanisms linking TCE to social
dysfunction were psychopathology, insecure attachment/ maladaptive schemas and emotion
regulation. Specifically, broad difficulties in emotion recognition, integration, and regulation,
heightened fear of emotions, and maladaptive strategies (e.g., anger rumination, alcohol use)
were associated with reduced social functioning (e.g. lower availability of social support,
increased aggression, and revictimization due to intimate partner violence). Consistent with
models highlighting a coupling between social and emotional processing following TCE, these
patterns motivated the need for direct testing of emotion processing as a further mechanism in
Study 2 (Gross & John, 2003; Kim & Cicchetti, 2010; McNeil & Rehman, 2024).

Study 2 demonstrated that TCE were correlated with an emotional hypo-reactivity to
positive and neutral stimuli, consistent with non-clinical research (Clarke et al., 2024; Sill et
al., 2020; Wu et al., 2023). Crucially, this association disappeared once group differences
(PTSD, BPD, HC) and medication use were controlled for. This suggests that TCE may
primarily increase the risk for mental health disorders like PTSD and BPD, with more
immediate factors explaining the observed hypo-reactivity. Another important finding of Study

2 was that the correlation between TCE and self-reported emotion dysregulation remained
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significant even after controlling for group and medication use. Importantly, TCE did not
correlate with neurophysiological variables of emotion processing or instructed emotion
regulation (i.e., cognitive reappraisal) in the laboratory. In this sense, TCE appear to confer a
more widespread, trait-level vulnerability for global dysregulation that manifests in self-reports
but might not strongly shape immediate, state-level reactivity to experimental cues or the
success of an instructed strategy (Daros et al., 2013; Flechsenhar et al., 2024; Messman-Moore
& Bhuptani, 2017). The results uncovered both shared and disorder-specific patterns as women
with PTSD displayed heightened emotional hypo-reactivity, while women with BPD showed
elevated dysregulation and impulsivity. Models positing bidirectional links between emotion
processing and sleep disturbances following trauma, motivated the examination of sleep as an
additional mechanism in Study 3.

Study 3 established that TCE were significantly associated with past-month and past-
night sleep disturbances, including poor sleep quality, nightmare distress, fear of sleep, reduced
restorative sleep and pre-sleep psychological balance and increased exhaustion, and
psychosomatic symptoms at bedtime. This association was consistent across three
complementary studies: a naturalistic sample of treatment-seeking PTSD patients and two case-
control samples involving individuals with PTSD, BPD, and healthy controls. This finding is
in line with previous longitudinal studies stressing the long-term effects of TCE on adult sleep
disturbances (Chapman et al., 2013; Chapman et al., 2011; Karatzoglou et al., 2024; Lind et
al., 2016; Sullivan et al., 2019). However, the association between TCE and sleep became
insignificant once emotion dysregulation was taken into account, implying a potential indirect
pathway. This finding might indicate that TCE act as a distal risk factor for sleep disturbances
through more proximal pathways of emotion dysregulation. Emotion dysregulation was
consistently linked to poorer past-month sleep quality, (nightmare distress), fear of sleep and

past-night disturbances above and beyond hyperarousal, group and TCE. Individuals with
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PTSD and BPD showed considerable overlap in sleep disturbances. However, fear of sleep
remained markedly elevated in PTSD, while emotion dysregulation largely accounted for sleep

issues in BPD.

3.2 Synthesis of Findings

Across this thesis, TCE emerged as a broad vulnerability factor, associated with
disturbances in social functioning (Study 1), emotional processing (Study 2), and sleep (Study
3). Across all three studies, emotion dysregulation consistently emerged as a central
mechanism linking TCE to impaired social functioning and sleep disturbances. It might serve
as a transdiagnostic vulnerability and a key factor explaining overlapping symptoms across
disorders. Therefore, this discussion will put a specific focus on emotion dysregulation as a
mechanism. Figure 2 illustrates an integrative model, synthesising the key findings of this
thesis as well as pathways that require more research. While the individual publications of the
three studies discussed the results within their specific research areas, the following section

will synthesize findings across studies and outline directions for future research.
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Figure 2

Integrative Transdiagnostic Framework of Key Findings and Pathways for Future Research
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3.2.1 The Role of Psychopathology

As indicated by Figure 2, all three studies raised the question of what role
psychopathology plays in the complex interplay between TCE and mechanisms. In Study 1,
psychopathology (e.g. PTSD and BPD features) was a mediator of the link between TCE and
social functioning. In Studies 2 and 3, the associations between TCE and emotional hypo-
reactivity, as well as between TCE and sleep disturbances, were substantially reduced once the
presence of psychopathology (PTSD vs. HC and BPD vs. HC) was accounted for. This raises
the question whether alterations in social functioning, emotion processing, and sleep after TCE
(a) precede the onset of psychopathology, (b) emerge as a consequence of psychopathology or
(c) become part of the disorder (e.g. nightmares in PTSD).

Longitudinal research suggests that all three mechanisms predict the onset and severity
of trauma-related psychopathology following TCE (Gehrman et al., 2013; Liu et al., 2023;
McLaughlin et al., 2020; Ozer et al., 2003; Pfaltz et al., 2022; Spoormaker & Montgomery,
2008; Weissman et al., 2019). Moreover, these features often persist and impact functional
impairment after remission from trauma-related disorders, indicating their independent roles
as lasting and self-sustaining processes (Boyd et al., 2020; Hjelseng et al., 2022; Soloff, 2019;
Zayfert & DeViva, 2004). However, trauma-related psychopathology and mechanisms might
also form vicious cycles after TCE through their complex bidirectional relationships (Liu et
al., 2022; Lord et al., 2020). For example, in PTSD, trauma-related avoidance of emotions and
people may lead to social estrangement and withdrawal, which diminishes social support and
exacerbates PTSD symptoms (Calhoun et al., 2022; Johansen et al., 2022). Moreover,
hyperarousal and emotion dysregulation may contribute to insomnia, nightmares, and fear of
sleep, which can impair next-day regulation capacities and amplify re-experiencing (Werner et
al., 2021). In BPD, heightened affective instability and reactivity (e.g. anger outbursts) might

amplify volatile relationship dynamics (e.g. idealisation/ devaluation, fear of abandonment)
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and recurrent conflict (Schulze et al., 2022). Moreover, the maladaptive regulation (e.g. self-
harm, rumination) of inter- and intrapersonal distress might undermine sleep, which can
increase next-day reactivity (van Trigt et al., 2025).

The scarcity of longitudinal research limits the ability to determine causal
directionality. Similarly, the lack of case-control studies impedes understanding of whether the
links between TCE and mechanisms vary between adults with and without psychopathology.
This highlights the need for further research using longitudinal and real-life assessments to
understand the complex temporal interplay among TCE, mechanisms and psychopathology
(Glaser et al., 2006; Hein & Monk, 2017; McLaughlin et al., 2015). Moreover, as mental health
processes unfold along a continuous spectrum and cannot be categorized into “healthy or
pathological”, both dimensional and categorical perspectives are needed, as discussed in the

next section.

3.2.2 Dimensional versus Categorical Perspectives

This thesis aimed to develop an integrative account of categorical and dimensional
perspectives to inform comprehensive models of trauma-related psychopathology (Dalgleish
etal., 2020; Hofmann & Hayes, 2019; Nolen-Hoeksema & Watkins, 2011). The thesis explored
(1) TCE as a distal risk factor that cuts across diagnostic boundaries and (2) proximal
mechanisms that may explain overlapping and distinct illness trajectories.

From a dimensional perspective, TCE were linked with mechanisms across diverse
populations such as community, forensic, and psychiatric (e.g., depression, schizophrenia, etc.)
(Study 1) as well as individuals with PTSD, BPD and healthy controls (Studies 2 and 3).
Moreover, individuals with PTSD and BPD showed overlapping alterations on all three
mechanisms after TCE. In Study I, both PTSD and BPD features mediated the association

between TCE and social dysfunction, particularly violence perpetration (Liu et al., 2021; Liu
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et al., 2012). Moreover, in Study 2, individuals with PTSD and BPD shared a hypo-reactivity
to neutral stimuli, self-reported emotion dysregulation and an effective implementation of an
emotion regulation strategy (i.e., cognitive reappraisal). Lastly, in Study 3, individuals with
PTSD and BPD overlapped on heightened sleep disturbances on all sleep variables in
comparison to healthy controls. Moreover, the strength of the link between emotion regulation
and sleep did not differ across PTSD, BPD, and HC. Overall, these results align with the
emerging shift to conceptualize psychopathology as a dimensional continuum rather than as a
set of discrete disorders (Dalgleish et al., 2020; McLaughlin et al., 2020).

From a categorical perspective, distinct patterns appeared in PTSD and BPD, which
indicate that shared TCE-related vulnerabilities can crystallize into disorder-specific profiles
(Nolen-Hoeksema & Watkins, 2011). Table 2 provides an integrative summary of overlapping
and disorder-specific patterns found across the three domains. In the following, these disorder-

specific findings are integrated into established theoretical models of PTSD and BPD.
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Table 2

Disorder-Specific and Overlapping Alterations in TCE, Social Functioning, Emotion Processing and Sleep Disturbances in PTSD

and BPD
PTSD-specific Overlap BPD-specific
Traumatic Physical abuse e Overall TCE severity
childhood (PTSD > BPD) ¢ Emotional and sexual abuse
experiences (TCE) e Emotional and physical neglect
Social functioning e Physical violence, aggression & hostility
e Intrafamilial physical violence perpetration
Emotion Decreased e Deficits in self-reported emotional acceptance, e Global emotion
processing reactivity (P3 awareness, clarity, ER strategies, goal-directed behaviour dysregulation
amplitudes) to e Decreased valence ratings to positive and neutral pictures (BPD > PTSD)
neutral pictures e  Decreased P3 amplitudes to neutral pictures e Impulse control
(PTSD <BPD) (PTSD < BPD < HC) difficulties
agd negative e No deficits in instructed cognitive reappraisal (BPD > PTSD)
pictures (valence ratings and ERP amplitudes)
(PTSD <HC)
Sleep Increased Fear Decreased sleep quality e Disturbances
of sleep Decreased restorative value of sleep (quality, fear of
(PTSD > BPD) Decreased psychological balance before sleep sleep) largely

Increased nightmare distress
Increased psychological exhaustion before sleep
Increased psychosomatic symptoms at sleep onset

explained by
emotion
dysregulation

Note. Overlap denotes findings where PTSD and BPD both differed from healthy controls (HC) but not from one another.
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The Cognitive model of PTSD: Disorder-Specific Alterations Following TCE

Ehlers and Clark (2000) cognitive model of PTSD proposes that PTSD arises when
individuals process trauma in a way that creates a sense of ongoing threat. This sense of threat
is maintained by (a) dysfunctional appraisals of TCE and its consequences (e.g., “I am
permanently damaged’) and (b) disturbances in autobiographical memory. Moreover, (c) the
use of maladaptive coping strategies such as avoidance, rumination or safety-seeking behaviors
prevents the disconfirmation of negative beliefs.

In line with component (a), Study 1 identified early maladaptive schemas as key mediators
between TCE and violence/aggression. These findings indicate that trauma-related
interpretations and internalized narratives can profoundly shape social functioning (Aafjes-van
Doorn et al., 2020) (Lobbestael & McNally, 2016). Self- and other-directed negative beliefs
(e.g. “I am unable to feel close to anyone”, “no one can be trusted’) may foster perceptions of
others as untrustworthy, rejecting, or hostile, and social contexts as unsafe, prompting
withdrawal or hypervigilance (Fertuck et al., 2013; Hébert et al., 2021; Martinez et al., 2025).
Consistent with this, Study 1 linked TCE to heightened hostility and aggression in PTSD, with
PTSD symptoms mediating associations between TCE and intimate partner violence, reduced
relationship satisfaction and parental competence, and elevated child abuse potential.

In Study 2, individuals with PTSD exhibited greater emotional hypo-reactivity (P3
amplitude), especially to trauma-unrelated neutral and (negative) stimuli, than individuals with
BPD and HC. This emotional numbing may reflect the avoidance processes outlined in
component (c). It has been proposed that in individuals with TCE, the perception of threat
might be heightened, while the processing of stimuli that are unrelated to the trauma is
suppressed as a protective mechanism (Adenauer et al., 2010; Hein & Monk, 2017;

McLaughlin et al., 2015; Zukerman et al., 2023).
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Lastly, individuals with PTSD expressed a higher fear of sleep than individuals with
BPD in Study 3. Fear of sleep is thought to develop due to (a) negative beliefs about the loss
of safety and control during sleep (e.g., “It is dangerous to fall asleep™) (Werner et al., 2021).
Consequently, sleep can become associated with feelings of vulnerability and with trauma
reminders (nightmares) after TCE. This might be especially relevant for survivors of childhood
sexual abuse, where assaults often occurred at bedtime (Steine et al., 2019). The consequential
fear of sleep can lead to (c) maladaptive regulation strategies such as avoidance of sleep,
rumination on threat and safety behaviours (e.g., sleeping with lights on) that further disturb
sleep (Palmer & Alfano, 2017; van Trigt et al., 2025; Wang & Wang, 2025). A factor that was
not investigated in this thesis but that requires more attention is the impact of (b) disturbances
in autobiographical memory on sleep disturbances and nightmares which might be more

specific to PTSD (Pace-Schott et al., 2015).

The Biosocial Model of BPD: Disorder-Specific Alterations Following TCE

According to the biosocial model of Linehan (1993) and its extensions (Crowell et al.,
2009), BPD arises from the interaction between genetic vulnerabilities (e.g., emotion
sensitivity and impulsivity) and environmental factors such as emotional invalidation. In such
environments, a child’s emotional expressions are dismissed, punished, or ignored, preventing
the acquisition of effective regulation strategies. Early attachment disruptions due to TCE, in
which a child alternates between seeking closeness (approach) and withdrawing for self-
protection (avoidance) can further produce disorganized attachment patterns (Holmes, 2004).
Over time, the interplay of these factors fosters enduring difficulties in emotion regulation and
interpersonal functioning, which constitute the core features of BPD (Carpenter & Trull, 2013).

In line with the biosocial model, Study 1 identified insecure attachment as a key

mediator between TCE and social dysfunction, particularly in relationship quality and
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satisfaction. Insecure attachment manifests as anxious attachment, characterised by a fear of
abandonment and excessive efforts to maintain closeness, or avoidant attachment, marked by
emotional distancing and discomfort with intimacy (Bowlby, 1982). Consistent with this,
individuals with BPD showed higher levels of insecure attachment and greater relationship
difficulties, including lower satisfaction compared to healthy controls. Moreover, in
individuals with BPD, TCE were associated with heightened rejection sensitivity and
loneliness, as well as reduced perspective-taking and empathic concern, reflecting the
interpersonal consequences of TCE proposed by Linehan’s model.

Extending these patterns, Study 2 found that individuals with BPD exhibited greater
overall emotion dysregulation and more pronounced impulsivity in response to negative
emotions compared to individuals with PTSD. This is consistent with the model’s assumption
of heightened emotional sensitivity coupled with limited regulatory capacities (Linehan, 1993).
Similarly, Study 3 demonstrated that disturbances in sleep quality and fear of sleep among
individuals with BPD were largely accounted for by emotion dysregulation. This again stresses
emotion dysregulation at the core of the disorder and indicates disorder-specific elevations on
top of the TCE-related vulnerability shared with PTSD (Links et al., 1999).

Taken together, the findings for PTSD and BPD indicate both shared vulnerabilities
after TCE and disorder-specific alterations. PTSD and BPD might diverge in their predominant
etiological mechanisms after TCE, with PTSD being dominated by cognitive trauma appraisals
and avoidant coping mechanisms and BPD by the dominance of affective and interpersonal

mechanisms.
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3.2.3 The Role of Complex PTSD and Personality Functioning
Complex Post-Traumatic Stress Disorder (cPTSD)

The diagnostic construct of complex post-traumatic stress disorder (cPTSD) might
provide a useful framework for understanding these shared and distinct pathways following
TCE identified in this thesis. Introduced in the ICD-11, cPTSD is thought to arise
predominantly from prolonged or repeated interpersonal traumas such as emotional, physical
or sexual childhood abuse (World Health Organization, 2019). Moreover, the diagnostic
criteria of cPTSD emphasize that the consequences of TCE extend beyond the core PTSD
symptoms to chronic “disturbances in self-organization (DSO)”, namely: (1) difficulties in
affect regulation, (2) negative self-concept and (3) interpersonal impairment. This
conceptualization closely mirrors the findings of this thesis that TCE are linked to emotion
dysregulation and social dysfunction. Therefore, the new diagnosis cPTSD might provide a
conceptual bridge for exploring underlying mechanisms after TCE.

As outlined in the previous section, next to strong overlaps between PTSD and BPD
(dimensional perspective), distinct profiles emerged consistent with existing disorder-specific
models of Ehlers and Clark (2000) and Linehan (1993) (categorical perspective). In PTSD,
emotional numbing, avoidance (e.g. hypo-reactivity) and threat-related appraisals (e.g. fear of
sleep) might have played a larger role, while in BPD, attachment-related distress and higher
emotion dysregulation (e.g. impulsivity) appeared as more central processes. cPTSD might
integrate elements of both profiles and may capture the enduring disruptions in self-
organization observed in individuals exposed to severe, prolonged TCE.

Empirical findings support this position. Research indicates that more chronic, repeated
interpersonal trauma such as childhood abuse is more predictive of cPTSD and BPD, while
single-event trauma (e.g. accident) is more associated with PTSD (Cloitre et al., 2013; Cloitre

et al., 2018; Hyland et al., 2019). PTSD and cPTSD can be differentiated most sharply by
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sexual trauma histories based on conditional prevalences (PTSD: 20.0% kidnapping; cPTSD:
7.4% childhood sexual abuse), with childhood sexual abuse also reported more frequently in
cPTSD than in BPD (Cloitre et al., 2014; Maercker et al., 2018). This pattern aligns with the
findings of this thesis that more severe TCE is linked to more severe disturbances in social
functioning and emotion regulation. Moreover, latent class and network analyses have
identified four separable trauma-related profiles, suggesting partial but not complete overlap:
(a) low endorsement of all symptoms; (b) PTSD class with low levels of cPTSD and BPD
symptoms; (¢) cPTSD class marked by high PTSD symptoms and low BPD features; and (d)
BPD class characterized primarily by BPD symptoms (Cloitre et al., 2013; Cloitre et al., 2014;
Frost et al., 2020; Knefel et al., 2016).

Within these profiles, phenomenological differences appear in how common symptoms
manifest when comparing cPTSD, BPD and PTSD (Cloitre et al., 2014; Frost et al., 2020). For
example, individuals with BPD show more (1) emotional hyperreactivity, impulsiveness, self-
harming and suicidal behaviour, angry outbursts that spiral into loss of control, (2) a fluctuating
and unstable sense of self and (3) frantic efforts to avoid abandonment and unstable and intense
relationships (Cloitre et al., 2014; Hyland et al., 2019; Powers et al., 2022). In comparison,
individuals with cPTSD presents a more (1) persistent pattern of emotional numbing,
dissociative symptoms and avoidance of internal and external trauma reminders (2) a persistent
negative self-concept (feelings of shame, guilt or self-loathing) and (3) social withdrawal,
driven by challenges in maintaining relationships, feelings of detachment or estrangement
(Bohus & Vonderlin, 2024; Cloitre et al., 2014; Hyland et al., 2019; McBride et al., 2025;
McCann et al., 2023; Riisch et al., 2007; Riisch et al., 2011). Lastly, PTSD might be most
strongly linked with classic PTSD symptoms such as re-experiencing, avoidance, alterations in
cognitions and mood and hyperarousal , including sleep disturbances and nightmares (Frost et

al., 2020; Hyland et al., 2019; Powers et al., 2022; Redican et al., 2021).
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These differences parallel the pattern observed in this thesis, as individuals with BPD
patients reported stronger emotional dysregulation while individuals with PTSD showed
stronger avoidance and numbing (Cloitre et al., 2014; Hyland et al., 2019; Powers et al., 2022).
Therefore, PTSD and BPD may vary on a spectrum from hyper- to hypo-reactivity to emotions,
as well as from under- to over-regulation of emotions as described in cPTSD (Ford & Courtois,
2021; Rio-Casanova et al., 2016). This aligns with neurobiological studies identifying two
PTSD profiles after severe trauma: a reexperiencing/hyperarousal subtype with under-
regulation (e.g., anger, self-destruction; reduced PFC inhibition of limbic regions) and a
dissociative subtype with over-regulation (e.g., avoidance, numbing; heightened PFC
inhibition) (Lanius et al., 2010; Litz et al., 2002; Steuwe et al., 2012). Moreover, the strongest
bridge between BPD and cPTSD is thought to be through overlap on affective dysregulation,
namely alternations between emotional hyperreactivity and numbness (Frost et al., 2020;
Owczarek et al., 2023; Powers et al., 2022).

Taken together, these findings emphasize that cPTSD represents a diagnostic
refinement that describes the enduring effects of chronic trauma, such as TCE, on interpersonal
and emotional dysregulation. However, even though the diagnosis of cPTSD is already used in
clinical practice, research on a disorder-specific, theory-driven model that can be directly
translated into interventions is still lacking. Along with the findings of this thesis, this
highlights the need to investigate trauma-related psychopathology through a hybrid approach,
combining categorical distinctions (to delineate disorder-specific features) with dimensional
mechanisms (to identify shared processes such as emotion dysregulation and social
dysfunction). Future research should therefore directly compare PTSD, BPD, and cPTSD on
the effects of different trauma types on various proximal mechanisms using longitudinal and
multimodal designs. Alterations of these mechanisms should be compared across multiple

trauma-related conditions with and without comorbidity. This dual approach can help to
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identify disorder-specific features for targeted interventions and shared mechanisms after TCE,
suited for transdiagnostic treatments (Hofmann & Hayes, 2019).
Levels of Personality Functioning

Based on this thesis, social functioning and particularly emotion dysregulation may be
a central transdiagnostic factor linking TCE to various other mechanisms (e.g., sleep).
Moreover, it might explain overlapping and disorder-specific alterations after TCE found
across PTSD, BPD and cPTSD. However, another mechanism also merits closer attention. TCE
may also shape more fundamental aspects of personality functioning that integrate emotional
and interpersonal domains (Back et al., 2021; Back et al., 2020; Lock et al., 2025). In this
context, levels of personality functioning, as defined in the Alternative Model for Personality
Disorders (AMPD), may offer an additional dimensional framework for understanding the link
between TCE and trauma-related psychopathology.

The AMPD was introduced in Section III of the DSM-5 and conceptually adopted in
the ICD-11 and defines personality pathology using a hybrid model of dimensional and
categorical assessments (American Psychiatric Association, 2013). Personality functioning is
rated along dimensional levels of impairments in self-functioning (i.e., identity, self-direction)
and interpersonal functioning (i.e., empathy, intimacy) as well as categorical pathological traits
(e.g., antagonism) (Bender et al., 2011). These AMPD dimensions inherently overlap with the
DSO criteria of complex PTSD and the mechanisms examined in this thesis: interpersonal
impairments align with social dysfunction, while self-functioning deficits connect to emotion
dysregulation and alterations in self-concept.

Given this inherent overlap, personality functioning may represent a higher-order
integrative mechanism through which TCE exert long-term effects on trauma-related
psychopathology. Personality functioning has been shown to mediate the link between TCE

and transdiagnostic psychopathology, such as depression and anxiety (d’Huart et al., 2022;
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Freier et al., 2022; Kerber et al., 2023; Krakau et al., 2021). Moreover, a study by Kampling et
al. (2022) indicated that personality functioning may serve as a key factor in the development
of PTSD and especially cPTSD symptoms, in adults exposed to TCE. Future research could
therefore examine whether impairments in personality functioning constitute a core
vulnerability factor, bridging dimensional mechanisms and categorical diagnoses in trauma-

related disorders.

3.3 General Strengths of this Thesis

A major strength of this thesis is the integration of categorical and dimensional
perspectives, which addresses a critical gap in trauma research. Whereas most studies focus on
isolated mechanisms within single diagnostic groups, this work examines the interplay of three
mechanisms within a unified framework of trauma-related psychopathology. The inclusion of
a wide range of populations, such as community, forensic, and patient samples (Study 1), case—
control groups (Studies 2 and 3), and naturalistic, treatment-seeking patients (Study 3),
enhances the ecological validity and generalizability of findings. A further strength is the direct
comparison of PTSD and BPD with healthy controls, which remains rare despite their
significant overlap. By examining TCE-related mechanisms across clinical and non-clinical
populations, the thesis contributes to a more integrative understanding of how early adversity
shapes shared and disorder-specific pathways to psychopathology. Moreover, to add significant
theoretical value, this thesis emphasizes understudied mechanisms such as sleep disturbances
and moves beyond dominant explanatory frameworks (e.g., hyperarousal model) to explore
their link to emotion dysregulation.

Methodologically, the thesis is further strengthened by its multimethod approach,
integrating evidence from a systematic review, experimental task-based research, and clinical

patient data. Moreover, combining multiple levels of analysis, such as self-report, behavioural,
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and neurophysiological (Study 2), is particularly important due to the multidimensional
biopsychosocial impact of TCE. Additionally, this thesis employed extensive and standardised
diagnostic assessments through structured clinical interviews (e.g., SCID, CAPS, IPDE) and
solely validated psychometric measures in all three studies. To ensure conceptual clarity and
comparability, the same definition of TCE was followed in each of the three studies based on
the Childhood Trauma Questionnaire (CTQ) (Bernstein et al., 2003) and the same validated
measure of emotion dysregulation (DERS) was used in Studies 2 and 3. Taken together, the
thesis advances the field by integrating transdiagnostic, multimethod, and clinically grounded

approaches.

3.4 General Limitations and Implications for Future Studies

Despite these strengths, the current findings should be evaluated while acknowledging
limitations that should be addressed in future research. This thesis mainly explored associations
between TCE and mechanisms in individuals with PTSD and BPD, and not further disorders
that are also linked to TCE. In this regard, a key limitation of this thesis is that PTSD was not
further distinguished from cPTSD, despite its particular relevance to TCE, social functioning,
and emotion dysregulation described above. In the review, not a single study differentiated
between PTSD and cPTSD or drew comparisons to BPD. Moreover, in Studies 2 and 3, we
relied on DSM-5 definitions of PTSD, although severe childhood trauma was prevalent, and
some individuals may have met ICD-11 criteria for cPTSD. Collapsing such cases into a single
PTSD category likely increased heterogeneity and may have obscured cPTSD-specific
patterns. Future research should therefore measure disturbances in self-organisation directly,
to clarify whether the strongest effects concentrate on cPTSD and investigate the impact of the

comorbidity of disorders.
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Next to cPTSD, other disorders with a strong association to TCE and the three
mechanisms are affective (depression, bipolar), anxiety and psychotic disorders (Hailes et al.,
2019; Hjelseng et al., 2022; Li et al., 2020). In these populations, meta-analyses found a link
between TCE and reduced social functioning, interpersonal relations and social motivation and
a higher threat perception with more aggressive behaviour, with emotion processing serving as
mediator (Fares-Otero, Alameda, et al., 2023; Fares-Otero, De Prisco, et al., 2023). Moreover,
difficulties in emotion regulation mediate the link between TCE (particularly emotional abuse)
and depression, anxiety, and psychosis (Feiler et al., 2023; Li et al., 2020). Similarly, TCE-
related sleep disturbances have been found in schizophrenia and bipolar disorder (Laskemoen
et al., 2021) and may partly mediate the association between TCE and symptoms of depression
and anxiety (Javakhishvili & Widom, 2021). Future research should systematically compare
the link between TCE and mechanisms across further diagnostic boundaries and dimensional
constructs of psychopathology (e.g., personality functioning). This could advance
transdiagnostic frameworks that conceptualise psychopathology along a continuum of shared
risk factors and mechanisms.

Another key methodological limitation is our primary reliance on cross-sectional data
with retrospective self-report measures of TCE, social impairment, emotion dysregulation and
sleep disturbances. A meta-analysis by Baldwin et al. (2019) indicated that prospective and
retrospective assessments of TCE showed poor agreement and captured distinct groups of
individuals. Moreover, interpersonal impairment, emotion dysregulation and sleep
disturbances have shown discrepancies when measured with subjective (i.e., self-report) versus
more objective (e.g., experimental) or informant-rated (e.g., clinician) measures, which was
also found in study 2 (Arditte Hall et al., 2023; Krause-Utz et al., 2019; Sauer et al., 2016;
Woodward et al., 2015). Consequently, future research should address these methodological

constraints by combining prospective longitudinal designs with multi-method assessments of
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mechanisms in transdiagnostic samples. Integrating prospective documentations of TCE (e.g.,
child protection or medical records) with retrospective self-reports could help disentangle
distinct risk pathways to later psychopathology (Baldwin et al., 2019). Longitudinal cohort
studies are needed in which children with TCE are systematically followed into adolescence
and adulthood to capture the causal and dynamic temporal interplays between TCE,
mechanisms and psychopathology (McLaughlin et al., 2020). Moreover, assessing mechanisms
through a combination of self-report, experimental paradigms, clinician ratings, and ecological
momentary assessment (e.g., actigraphy or physiological markers of arousal and regulation)
would provide a more nuanced and ecologically valid picture. Since this thesis primarily
involved young, female participants (Studies 2 and 3), future research should also include more
generalizable samples, as younger age and female gender are consistently linked to more severe
rates of PTSD, cPTSD, BPD, and various psychopathologies (Hyland et al., 2019).

Additionally, the operationalisation of TCE itself presents further limitations. This
thesis adhered to the definition by Bernstein et al. (2003) which does not include other forms
of childhood adversity such as witnessing violence within the family, bullying, war exposure,
dating violence in adolescence or prenatal substance use. Additionally, traumatic experiences
after the age of 18 (e.g., sexual violence, accidents, etc.) were not controlled for, which could
have influenced the symptomology and mechanisms. Moreover, this thesis only differentially
examined TCE types in relation to subdomains of social functioning in Study 1. In studies 2
and 3, total CTQ scores were used to assess associations with global emotion dysregulation
and sleep disturbances, possibly masking differential effects of specific trauma types (Cheng
& Langevin, 2023; Hatkevich et al., 2021).

Trauma subtypes that seemed to be particularly overlooked in previous research,
according to Study 1, were emotional abuse and neglect. Emotional maltreatment is often

overlooked in clinical and research contexts due to its invisibility, definitional ambiguity and
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lack of clear diagnostic criteria (i.e., trauma criterion A of PTSD) compared to physical/sexual
abuse (d’Huart et al., 2022; Xiao et al., 2023). However, it is associated with a wide spectrum
of internalising and externalising psychopathology and plays a critical role in etiological
models and treatment approaches of BPD, PTSD/ cPTSD and depression, among others (Li et
al., 2020; Linehan, 1993; Lortye et al., 2024). Emotional maltreatment has shown a strong
impact on key transdiagnostic mechanisms like attachment insecurity, maladaptive schemas,
emotion processing and sleep disturbances (Burns et al., 2010; Harb et al., 2025; Huang et al.,
2025; Rosenstein et al., 2018).

To address these limitations, future research should adopt more nuanced, data-driven
methods. Examples include CTQ-based clusters (Goerigk et al., 2023) or network analyses
based on longitudinal data (Huang et al., 2025). These approaches explore links between varied
patterns of childhood trauma exposures and transdiagnostic symptom dimensions. Cluster
analyses group individuals by natural co-occurrence patterns of trauma types (e.g., emotional
neglect and sexual abuse), rather than on arbitrary or predefined categories. This captures the
heterogeneity typically seen in real-world trauma histories. Moreover, these clusters may also
offer clinical value as they could guide personalised interventions for the consequences of TCE
(Goerigk et al., 2024). Network models conceptualize psychopathology as interconnected
symptom systems, instead of diagnostic categories (Epskamp et al., 2018). This may help to
reveal how specific trauma patterns activate particular symptom clusters across diagnostic
boundaries (Ciringione et al., 2025; Huang et al., 2025). Moreover, temporal and directional
links among symptoms and mechanisms can be explored (e.g., whether emotion dysregulation
precedes sleep disturbances or vice versa) (Liu et al., 2024). Within these models, factors like
the onset (developmental timing), number and severity of TCE (e.g., chronic, multi-subtype),

as well as adult trauma re-exposure should also be considered as they might differentially
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impact the development of psychopathology and mechanisms (Ehring & Quack, 2010; Russotti
et al., 2021; Warmingham et al., 2023).
3.5 Clinical Applications

To establish robust clinical implications, the mechanisms investigated in this thesis
require replication and longitudinal evaluation to clarify the complex temporal interactions
with TCE and psychopathology. Nevertheless, this thesis offers preliminary insights for further
development of clinical assessments and transdiagnostic treatment approaches, particularly for
PTSD and BPD.

Based on the findings of this thesis, it might be important to integrate mechanism-
focused assessments of emotion dysregulation, social functioning, and sleep along with
standard diagnostics in routine clinical care. These could be supplemented by ecological
momentary assessments (EMA) via mobile health apps to track day-to-day coupling between
mechanisms (e.g., daytime affect and nighttime sleep) on biopsychosocial levels (e.g. REM
sleep, heart-rate variability; Hensler et al., 2021). Building on this, EMA have the potential to
generate personalised symptom networks to visualise the dynamic interactions among daily
triggers, trauma symptoms, and coping mechanisms, providing temporal priorities for
intervention and treatment evaluation (Epskamp et al., 2018).

Findings from study 2 indicate that individuals with PTSD and BPD can successfully
implement adaptive emotion regulation strategies under instruction. Mobile health apps like
“PTSD Coach” for PTSD and “Priovi” for BPD can track distress due to daily triggers and
deliver real-time interventions of adaptive regulation (e.g., relaxation exercises, cognitive
restructuring) (Assmann et al., 2025; Brocker et al., 2023; Hensler et al., 2021). Moreover,
results of Study 3 suggested that interventions targeting pre-bedtime hyperarousal and

maladaptive regulation might be able to reduce sleep disturbances. Consequently, by stabilising
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emotion regulation early, patients can mitigate downstream interpersonal problems and sleep
disturbances (van Trigt et al., 2025).

Furthermore, this thesis underscores emotion dysregulation as a pivotal and
transdiagnostic mechanism influencing social functioning and sleep in individuals with TCE.
While research indicates that PTSD, cPTSD, and BPD are distinct disorders with limited
symptom network overlap, emotion dysregulation consistently emerges as a bridging
mechanism (Cloitre et al., 2014; Knefel et al., 2016; Owczarek et al., 2023). Therefore, multiple
interventions have been developed to target emotion dysregulation in TCE-related PTSD,
cPTSD, and BPD to disrupt symptom interplay across these disorders. Next to disorder-specific
treatments (e.g. DBT), these can be subdivided into stage-based interventions (e.g., DBT-
PTSD) in which BPD treatment and PTSD treatment are combined or sequentially delivered
and transdiagnostic interventions (e.g. BPD Compass), which are purely based on dimensional
models of psychopathology (Sauer-Zavala et al., 2017; Zeifman et al., 2021).

DBT-PTSD, a stage-based treatment for cPTSD with or without comorbid BPD
following childhood trauma, integrates DBT skills with exposure-based techniques to regulate
trauma-associated primary (e.g., fear, disgust) and secondary emotions (e.g., guilt, shame).
Randomised controlled trials (RCTs) demonstrate large, sustained effect sizes compared to
Cognitive Processing Therapy and treatment-as-usual, improving cPTSD symptoms, emotion
regulation, and interpersonal functioning (Bohus et al., 2013; Bohus et al., 2020; Bohus &
Vonderlin, 2024; Vonderlin et al., 2024). Similarly, the skills training in affect and
interpersonal regulation (STAIR) was designed for PTSD after childhood abuse (Cloitre et al.,
2002). It combines skills training in emotion recognition, regulation and distress tolerance with
exposure therapy, while interpersonal sessions address maladaptive schemas, assertive

communication, and social dynamics (Cloitre et al., 2010). RCTs confirm STAIR’s superiority
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over control groups in enhancing PTSD symptoms, emotion regulation, and interpersonal
functioning (Lorbeer et al., 2023).

Alternatively, transdiagnostic treatment approaches have been developed that also
target the mechanisms found in this thesis, including Mentalization-Based Therapy (MBT;
Bateman & Fonagy, 2016), schema therapy (Young et al., 2003) and DBT Compass. Trauma-
Focused MBT (MBT-TF) targets emotion dysregulation by emphasising embodied mentalizing
(i.e., linking bodily sensations to emotional states), which is vital for trauma survivors with
cPTSD, PTSD, and BPD prone to dissociation and avoidance (Bateman et al., 2024; Smits et
al., 2024). Schema therapy addresses emotion dysregulation by helping patients identify,
understand, and modify maladaptive schemas, as deeply rooted patterns stemming from TCE,
that underlie chronic patterns of emotional distress and reactivity. Additionally, BPD Compass,
designed for comorbid PTSD-BPD, combines cognitive, behavioural, and mindfulness
techniques to address negative affectivity, disinhibition, and antagonism

Based on the results of this thesis, both disorder-specific (e.g., impulsivity) and
transdiagnostic alterations (e.g., emotion regulation) have been found following TCE,
specifically in PTSD and BPD. Consequently, the decision between disorder-specific, stage-
based or transdiagnostic interventions should be based on the individual phenomenology of the
patient. For example, when affect lability, self-harm risk, and interpersonal instability are
pronounced, stage-based protocols (e.g., DBT-PTSD; STAIR) might provide a more tolerable
route into trauma processing. When problems span PTSD and BPD features, transdiagnostic
frameworks (e.g., MBT, Schema therapy, BPD Compass) might target the shared and
interrelated mechanisms.

3.6 Conclusion
This thesis elucidates the transdiagnostic link between TCE as a distal risk factor and

social functioning, emotion processing, and sleep as proximal mechanisms in trauma-related

189



General Discussion

psychopathology. The findings of three studies extend current knowledge on how TCE shape
overlapping and disorder-specific pathways, specifically in PTSD and BPD. The systematic
review of Study 1 established TCE as a transdiagnostic risk factor for adult social impairment,
mediated by psychopathology, emotion dysregulation, and attachment insecurity/ maladaptive
schemas across diverse populations. The multimethod experimental findings of study 2
revealed that TCE was associated with self-reported emotion dysregulation across PTSD, BPD,
and healthy controls, while laboratory-assessed emotional reactivity was tied more closely with
current psychopathology. Lastly, the clinical and case—control investigations of study 3
indicated that TCE might exert an indirect effect on sleep disturbances through emotion
dysregulation. Across this thesis, emotion dysregulation emerged as the most consistent
pathway linking TCE to social and sleep disturbances. Together, these three processes appear
to account for overlapping vulnerabilities across trauma-related disorders and disorder-specific
features (e.g. fear of sleep in PTSD; impulsivity in BPD). These findings support dimensional
frameworks of psychopathology while also supporting the identification of disorder-specific
clinical profiles after TCE. Limited by the cross-sectional design and focus on two disorders,
future research should employ longitudinal, ecologically valid studies in transdiagnostic
samples to further explore features of complex PTSD and personality functioning. This thesis
underscores the importance of mechanism-focused assessments for individuals with TCE in
clinical practice, and it advocates targeting emotion dysregulation with transdiagnostic

treatment approaches while also using disorder-specific interventions.
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Deutsche Zusammenfassung

Traumatisierende Kindheitserfahrungen und Psychopathologie
Die Rolle von sozialer Funktionsfahigkeit, emotionaler Verarbeitung
und Schlaf bei der Post-Traumatischen Belastungsstorung und

Borderline-Personlichkeitsstorung
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Etablierte kategoriale Diagnosesysteme ermoglichen eine klare Abgrenzung
psychischer Stérungen, beriicksichtigen jedoch nicht die hohe Komorbiditit, Heterogenitit und
iibergreifenden Entstehungsmechanismen psychischer Erkrankungen (Dalgleish et al., 2020).
Forschungsergebnisse deuten darauf hin, dass psychische Prozesse nicht strikt durch
willkiirliche Grenzen zwischen ,,gesund‘ und ,,pathologisch* getrennt sind, sondern sich eher
entlang eines kontinuierlichen Spektrums entfalten konnten.(Haslam et al., 2012; Haslam et
al., 2020). In den letzten Jahren ist es daher zu einem Paradigmenwechsel hin zu dimensionalen
und transdiagnostischen Ansitzen gekommen, die psychische Stérungen anhand gemeinsamer
Risikofaktoren und Mechanismen verstehen (Harvey et al., 2004).

Traumatische Kindheitserfahrungen gelten als zentraler transdiagnostischer
Risikofaktor fiir die Entwicklung zahlreicher psychischer Erkrankungen (Jaffee, 2017; Lewis
et al., 2021; Walsh et al., 2017). Sie werden definiert als emotionaler, physischer und sexueller
Missbrauch sowie als emotionale und physische Vernachldssigung (Bernstein et al., 2003).
Traumatische Kindheitserfahrungen konnen als distaler Risikofaktor verstanden werden, der
proximale biopsychosoziale Mechanismen beeinflusst. Diese Mechanismen konnten
gemeinsame Symptome und Komorbiditdten zwischen Storungen (Multifinalitit) sowie die
Entwicklung unterschiedlicher Storungsbilder (divergente Entwicklungsverliufe) erkliren
(Nolen-Hoeksema & Watkins, 2011). Traumatische Kindheitserfahrungen sind ein besonders
bedeutsamer é&tiologischer Risikofaktor fiir das Auftreten, den Schweregrad sowie die
Komorbiditit traumaassozierter Storungen wie der posttraumatischen Belastungsstorung
(PTBS) und der Borderline-Personlichkeitsstorung (BPS) (Hailes et al., 2019; Jowett et al.,
2020; Krause-Utz, 2021).

Die PTBS ist eine psychische Storung, die als Folge der Konfrontation mit einem
traumatischen Ereignis von extremer Belastung oder Lebensbedrohung auftreten kann

(American Psychiatric Association, 2013). Die PTBS ist gekennzeichnet durch Intrusionen (z.
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B. Albtraume, Flashbacks), Vermeidung traumaassoziierter Reize, negative Verdnderungen
von Kognition und Affekt sowie Verdnderungen der Reaktivitidt (z. B. Schlafstorungen,
Hypervigilanz) (Bisson, 2007). Die Borderline-Personlichkeitsstorung (BPS) zdhlt zu den
schwerwiegenden psychischen Stérungen und beginnt hdufig in der frilhen Adoleszenz
(Bradley et al., 2007). Kennzeichen der BPS sind tiefgreifende Instabilitit in
zwischenmenschlichen Beziehungen, im Selbstbild, im Affekt sowie in der Impulsivitit
(American Psychiatric Association, 2013). Ein zentrales Merkmal der Stérung ist eine
ausgepragte emotionale Dysregulation, die sich in erhéhter emotionaler Sensitivitit, instabilen
negativen Affekten sowie Defiziten adaptiver Emotionsregulationsstrategien duBert (Carpenter
& Trull, 2013).

Die PTBS und BPS weisen eine hohe Privalenz frither Traumatisierungen auf und
zeigen starke Symptomiiberlappungen (z. B. Verdnderungen der Emotionsregulation und
interpersoneller Beziehungen) sowie storungsspezifische Muster (z. B. Schlafstorungen,
Impulsivitdt). Bisher mangelt es jedoch an umfassender Forschung, die die Auswirkungen
traumatischer Kindheitserfahrungen auf gemeinsame biopsychosoziale Mechanismen der
PTBS und BPS untersucht. Dieses Wissen wére jedoch bedeutsam fiir die Weiterentwicklung
von Préventions- und Interventionsansdtzen, die gezielt libergreifende Beeintrdchtigungen
nach traumatischen Kindheitserfahrungen adressieren. Vor diesem Hintergrund untersuchte die
vorliegende Dissertation Zusammenhinge zwischen traumatischen Kindheitserfahrungen und
drei proximalen Mechanismen bei Personen mit PTBS und BPS: sozialer Funktionsfihigkeit,
emotionaler Verarbeitung und Schlaf.

In Studie 1 wurden in einer systematischen Ubersichtsarbeit die Zusammenhiinge
zwischen verschiedenen Arten traumatischer Kindheitserfahrungen und Beeintrichtigungen
der sozialen Funktionsfahigkeit 1im Erwachsenenalter untersucht. Traumatische

Kindheitserfahrungen waren mit verschiedenen Doménen der sozialen Funktionsfahigkeit
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sowohl in klinischen als auch in nicht-klinischen Populationen assoziiert. Die stirkste Evidenz
zeigte sich fiir Zusammenhénge mit Gewalt in Paarbeziehungen, Aggression, reduzierte soziale
Verbundenheit, unsichere Bindung und friithe maladaptive Schemata, wohingegen die Evidenz
fir Verbindungen mit Sexualitit, Paarbeziechungen und sozial-kognitiven Prozessen
Inkonsistenzen aufwies. Psychopathologie (z.B. PTBS- und BPS-Symptome), unsichere
Bindung, frithe maladaptive Schemata sowie Emotionsdysregulation fungierten als zentrale
vermittelnde Mechanismen zwischen traumatischen Kindheitserfahrungen und sozialer
Dysfunktion. Diese Ergebnisse lassen vermuten, dass traumatische Kindheitserfahrungen mit
einer langfristigen Beeintrachtigung der sozialen Funktionsfdhigkeit in Zusammenhang stehen
konnten, was auf einen potenziellen transdiagnostischen Mechanismus hinweist.

In Studie 2 wurde mithilfe eines multimethodischen experimentellen Designs der
Zusammenhang zwischen traumatischen Kindheitserfahrungen und emotionaler Reaktivitét
sowie der emotionalen Regulation untersucht. Neben Selbstberichten wurden Verhaltensdaten
und neurophysiologische Parameter (ereigniskorrelierte Potenziale, EKP) bei Frauen mit PTBS
und BPS sowie bei gesunden Kontrollprobanden erfasst. Traumatische Kindheitserfahrungen
waren mit einer reduzierten emotionalen Reaktivitit auf positive (» = -.35, p < .001) und
neutrale Reize (r = -.22, p = .011) assoziiert, was auf eine emotionale Abstumpfung hindeuten
konnte (Clarke et al., 2024; Sill et al., 2020; Wu et al., 2023). Nach Kontrolle der
Gruppenzugehdrigkeit und der Medikation erwies sich dieser Effekt jedoch als insignifikant.
Dariiber hinaus zeigten traumatische Kindheitserfahrungen keine Zusammenhidnge mit
neurophysiologischen Korrelaten der Emotionsverarbeitung (EKPs) oder mit den Effekten
instruierter Emotionsregulation (z. B. kognitiver Neubewertung). Der Zusammenhang
zwischen traumatischen Kindheitserfahrungen und selbstberichteter Emotionsdysregulation (f
= .24, p = .004) blieb jedoch nach Beriicksichtigung des Einflusses der Gruppe und der

Medikation robust. Diese FErgebnisse deuten darauf hin, dass traumatische
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Kindheitserfahrungen moglicherweise eine Vulnerabilitit fiir emotionale Dysregulation
begiinstigen, die sich in beiden Stérungsbildern zeigte, jedoch keinen starken Einfluss auf die
situationsabhéngige Reaktivitit und Regulation haben (Daros et al., 2013). Zugleich zeigten
sich storungsspezifische Muster. Patientinnen mit PTBS wiesen bei neutralen Reizen eine
starkere emotionale Hyporeaktivitdt auf, wihrend Patientinnen mit BPS eine ausgeprigtere
globale Dysregulation und Impulsivitit berichteten.

Studie 3 widmete sich dem Zusammenhang zwischen traumatischen
Kindheitserfahrungen und Schlafstérungen des letzten Monats und der letzten Nacht anhand
dreier komplementérer Stichproben. Die Analysen basierten auf Queerschnittdaten aus
Selbstberichten von behandlungssuchenden Patientinnen mit PTBS sowie aus Fall-Kontroll-
Gruppen mit PTBS und BPS sowie gesunden Kontrollprobanden. Traumatische
Kindheitserfahrungen waren signifikant mit verschiedenen Formen von Schlafstérungen
korreliert (» = .26 bis .56, p < .05): niedrigere Schlafqualitét, (stirkere Belastung durch
Albtrdume), groBBere Angst vor dem Schlaf, verringerte Erholung, psychische Ausgeglichenheit
und verstirkte Erschopfung am Abend und psychosomatische Symptome in der Schlafphase.
Wurde jedoch Emotionsdysregulation als Kovariate beriicksichtigt, verlor der direkte
Zusammenhang seine Signifikanz, was auf eine indirekte Wirkung iiber emotionale
Dysregulation hindeutet. Emotionale Dysregulation war mit einer verringerten Schlafqualitit,
Albtrdumen, Angst vor dem Schlafen sowie Schlafstérungen in der letzten Nacht verbunden,
unabhéngig von Symptomen der Hypervigilanz, Gruppenzugehorigkeit und traumatischen
Kindheitserfahrungen (5 = .21 bis .37; p <.046). Personen mit PTBS und BPS zeigten &hnliche
Schlafbeeintrachtigungen, wobei Angst vor dem Schlaf bei PTBS-Patientinnen starker
ausgepragt war, und Schlafstdrungen bei BPS-Patientinnen iiberwiegend durch ausgeprégtere

Emotionsdysregulation erklart wurden.
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In der integrativen Betrachtung der drei Studien zeigt sich, dass traumatische
Kindheitserfahrungen eine breite, transdiagnostische Vulnerabilitidt erzeugen, die sich in
Storungen der sozialen Funktionsfahigkeit, der Emotionsverarbeitung und des Schlafs
niederschligt. Emotionsdysregulation erwies sich dabei als zentraler Mechanismus, der
traumatische Kindheitserfahrungen mit sozialer Dysfunktion und Schlafstérungen verbindet.
Gleichzeitig lieBen sich iibergreifende Vulnerabilititen sowie storungsspezifische Muster
identifizieren (z. B. Angst vor Schlaf bei PTBS, Impulsivitit bei BPS), die im Einklang mit
den theoretischen Modellen von Ehlers, Clark & Kolleglnnen (2000) fiir die PTBS und Linehan
& Kolleglnnen (1993) fiir die BPS stehen. Bei der PTBS konnten kognitive Bewertungen des
Traumas und vermeidende Bewiltigungsmechanismen eine grof3ere Rolle spielen, wéihrend bei
der BPS affektive und interpersonelle Mechanismen stérker beteiligt sein konnten.

Die Befunde unterstiitzen somit einen hybriden dimensional-kategorialen Ansatz, der
sowohl gemeinsame Mechanismen als auch storungsspezifische Ausprigungen nach
traumatischen Kindheitserfahrungen abbildet. Besonders die anhaltenden Storungen der
Selbstorganisation (DSO; Affektregulation, Selbstkonzept, Beziehungsfihigkeit), die in der
komplexen PTBS (kPTBS) auftreten, bieten hierfiir ein niitzliches Bezugsmodell (Ford &
Courtois, 2021; Rio-Casanova et al., 2016). Zudem wird Personlichkeitspathologie im
»Alternative Model for Personality Disorder (AMPD) dimensional entlang des
Funktionsniveaus  der  Personlichkeit  definiert (Bender et al.,, 2011). Erste
Forschungsergebnisse weisen darauf hin, dass Beeintrachtigungen der Selbst- und der
zwischenmenschlichen Funktionen einen ilibergeordneten Mechanismus abbilden, iiber den
traumatische Kindheitserfahrungen transdiagnostische Vulnerabilitdt vermitteln konnten
(d’Huart et al., 2022; Freier et al., 2022; Kampling et al., 2022; Kerber et al., 2023; Krakau et

al., 2021).

198



Deutsche Zusammenfassung

Zu den Stérken dieser Dissertation zihlen die Kombination aus mehreren methodischen
Ansitzen (systematischem Review, experimenteller Laborstudie, klinischer Stichproben) und
Beobachtungsebenen (Selbstbericht, Verhaltensdaten, neurophysiologische Parameter) sowie
der FEinsatz standardisierter diagnostischer Interviews und ausschlieflich validierter
psychometrischer Messinstrumente. Zudem wurden kategoriale und dimensionale
Perspektiven integriert und Zusammenhénge iiber mehrere Populationen hinweg untersucht
(u.a. klinische und Nicht-Klinische Gruppen, PTBS, BPS, etc.).

Methodische Einschrinkungen ergeben sich aus dem querschnittlichen Design, der
retrospektiven Erfassung traumatischer Kindheitserfahrungen mittels Selbstberichts und der
Fokussierung auf die PTBS und BPS als zwei modellhafte Storungsbilder. Dadurch sind
kausale und transdiagnostische Zusammenhidnge nur eingeschriankt abbildbar. Weitere
Forschung ist daher erforderlich, um die Befunde zu replizieren und die komplexen zeitlichen
Wechselwirkungen zwischen traumatischen Kindheitserfahrungen, Mechanismen und
Psychopathologie zu kliren. Die Zusammenhinge sollten systematisch in weiteren
Storungsbildern (z. B. Depressionen) sowie entlang dimensionaler Konstrukte (z. B. Stérungen
der Selbstorganisation, Funktionsniveau der Personlichkeit) untersucht werden, um
storungsiibergreifende und spezifische Mechanismen klarer zu differenzieren. Zukiinftige
Studien sollten langsschnittliche, transdiagnostische und multimodale Designs verwenden und
datengetriebene Ansétze (z. B. Cluster- oder Netzwerkmodelle) einsetzen.

Die Ergebnisse dieser Dissertation konnten erste Hinweise auf potenzielle klinische
Implikationen liefern. Auf ihrer Grundlage erscheint es bedeutsam, Mechanismen der
emotionalen Regulation, sozialen Funktionsfdhigkeit und des Schlafs in Patientinnen mit
traumatischen Kindheitserfahrungen zu erfassen. Diese konnten durch ,,Ecological Momentary
Assessments® (EMA) mithilfe mobiler Apps ergdnzt werden, um die alltdglichen

Wechselwirkungen zwischen Mechanismen (z. B. Affekt und Schlaf) auf biopsychosozialer
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Ebene zu erfassen (Hensler et al., 2021). Eine frithzeitige Stabilisierung der
Emotionsregulation konnte dazu beitragen, interpersonelle und schlafbezogene Probleme zu
reduzieren. Je nach individueller Symptomkonstellation konnen transdiagnostische
Behandlungsansitze oder storungsspezifische Interventionen eingesetzt werden, um sowohl
gemeinsame Mechanismen als auch Storungsausprigungen zu adressieren (Bohus &
Vonderlin, 2024; Cloitre et al., 2002).

Zusammenfassend legen die Ergebnisse dieser Dissertation nahe, dass traumatische
Kindheitserfahrungen mit Beeintrachtigungen der sozialen Funktionsfdhigkeit, der
emotionalen Verarbeitung und des Schlafs in Zusammenhang stehen konnten.
Emotionsdysregulation erwies sich dabei als zentrale transdiagnostische Schnittstelle, die
ibergreifende wie auch spezifische Verldufe nach traumatischen Kindheitserfahrungen
erklaren konnte. Damit konnte die Dissertation einen Beitrag zu einem integrativen,

mechanismenbasierten Verstindnis traumaassoziierter Psychopathologie leisten.
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