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ABSTRACT ARTICLE HISTORY
Dissociation is a multifaceted phenomenon that occurs in various Received 30 May 2023
mental disorders, including borderline personality disorder (BPD), Accepted 22 December 2023
but also in non-clinical populations. Severity of childhood trauma KEYWORDS

(abuse, neglect) plays an important role in the development of Dissociation: childhood
dissociation and BPD. However, the complex interplay of different trauma; borderline
dissociative symptoms, BPD features, and self-reported childhood personality features; network
trauma experiences is not yet fully understood. Graph-theoretical analysis; neglect
network analysis can help to better understand such multivariate

interrelations. Objective: This study aimed to investigate associa-

tions between self-reported dissociation, BPD features, and child-

hood trauma experiences using a graph-theoretical approach. Data

was collected online via international mental health platforms and

research sites. N=921 individuals (77.4% female) were included;

40% reported pathological levels of dissociation. Variables were

assessed with established psychometric scales (Dissociative

Experiences Scale; Personality Assessment Inventory Borderline

Features Scale; Childhood Trauma Questionnaire) and analyzed

within a partial correlation network. Positive bivariate correlations

between all variables were found. When accounting for their

mutual influence on each other, dissociation was predominantly

connected to BPD features with effect sizes between rp =.028 and

rp=.126, while still showing a slight unique relationship with

physical neglect (rp=.044). Findings suggest close associations

between dissociative experiences and BPD features. While child-

hood trauma plays an important role in the development of dis-

sociation and BPD, its recall may not fully explain their current co-

occurrence. Prospective studies are needed to shed more light on

causal pathways to better understand which factors contribute to

dissociation and its link to BPD (features).
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Introduction

Dissociation is a complex multi-faceted phenomenon. It has been broadly defined
as disruption of and/or discontinuity in normally integrated psychological pro-
cesses (e.g., consciousness, memory, perception, emotions) and/or somatic func-
tions (e.g., motor control, body representation and awareness, pain processing)
(American Psychiatric Association, 2013; Spiegel et al., 2011). While different
conceptualizations exist, three major domains of dissociative symptoms have
been put forward: Experiential detachment (depersonalization / derealization),
symptoms of compartmentalization (keeping conflicting experiences separated
or isolated from each other), and dissociative absorption (E. M. Bernstein &
Putnam, 1986; Spiegel & Cardena, 1991). Depersonalization/derealization is the
subjective detachment from the own person (e.g., thoughts, emotions) and/or the
environment (e.g., perceiving it as unreal, blurry, movie-like, or lacking signifi-
cance). Compartmentalization can lead to an inability to access normally inte-
grated functions, such as autobiographical memories, and involves dissociative
amnesia (temporary loss of episodic memory) or fugue. Dissociative absorption
describes a state of being totally immersed in an event or activity, while filtering out
other input, which can lead to trance (-like) states and imaginative over-
involvement (e.g., the tendency to escape to fantasy) (E. M. Bernstein & Putnam,
1986; Soffer-Dudek et al., 2015).

Currently, different competing conceptualizations of dissociation including
its etiology exist, and controversies reach back to the beginning of modern
psychiatry and psychology. The currently most influential models are the
trauma model (TM) and the socio-cognitive model (SCM). While the TM
emphasizes trauma as the key player in the development of a dissociative
experience (e.g. Dalenberg et al., 2012), the SCM questions the exclusive direct
causal relationship between trauma and dissociation and highlights the role of
socio-cognitive and socio-cultural factors (e.g. Lynn et al., 2014). In a recent
concept paper, Lynn et al. (2022) proposed a new framework integrating the
TM and SCM which conceptualizes dissociation as a multifaceted construct
that occurs across different manifestations and disorders.

Empirical evidence suggests that a history of (childhood) trauma, especially
early abuse and neglect by primary caregivers, is an important risk factor for
dissociation (Dalenberg et al., 2012; Reinders & Veltman, 2021; Tschoeke et al.,
2021; Vonderlin et al., 2018). If occurring in traumatic (or otherwise highly
stressful) situations, dissociation may be an adaptive self-regulatory strategy to
immediately create distance from overwhelming experiences. If dissociation
becomes a generalized response to stress in the long-run, it can critically interfere
with daily-life (Lanius, 2015). Severe and persistent dissociation is a key symptom
of various mental disorders (Lyssenko et al., 2018). According to meta-analytical
evidence, levels of dissociation are the highest in dissociative disorders, followed by
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post-traumatic stress disorder (PTSD), and borderline personality disorder (BPD;
Lyssenko et al., 2018).

BPD is characterized by a pervasive instability in emotions, cognitions, and
behaviors (American Psychiatric Association, 2013). Milder expressions can
also manifest on a subclinical level. Core features of a ‘borderline personality’
are affective instability, identity diffusion, impulsive self-harm, and interper-
sonal disturbances (Morey, 1991). The presence of these personality features
has been linked to BPD pathology but can also occur in other disorders,
separating individuals with a diagnosis from non-clinical samples (Jacobo
et al., 2007; Stein et al., 2007). BPD features are linked to stress-related
dissociation in BPD patients (Krause-Utz et al., 2021). Up to 80% of indivi-
duals with BPD experience transient dissociative symptoms and their severity
is linked to aversive tension (Stiglmayr et al., 2001) and the severity of (child-
hood) trauma (Al-Shamali et al., 2022; Tschoeke et al., 2021). In general,
patients with BPD report substantially higher rates of childhood trauma
than other psychiatric groups and healthy people (Kleindienst, Vonderlin,
et al., 2021; Porter et al., 2020).

Studies that investigated dissociation in patients with BPD have linked its acute
severity to reduced emotional processing (e.g., Krause-Utz et al., 2018), and
heightened pain thresholds (Ludascher et al., 2007). Reducing distress and termi-
nating dissociation are main motives for non-suicidal self-injury (NSSI) in BPD
(Kleindienst et al., 2008; Sommer et al., 2021). Patients with acute dissociation
demonstrated dampened affective arousal and diminished neuronal reactivity in
the amygdala (Barnow et al., 2012; Krause-Utz et al., 2018). Moreover, higher
dissociative experiences were linked to a stronger coupling of the amygdala with
brain regions involved in arousal modulation (Krause-Utz et al., 2014). This
suggests that dissociation may promote emotion regulation, at the expense of
basic cognitive functioning, such as learning and memory. During acute dissocia-
tion, patients with BPD, who showed diminished affective reactivity, also showed
diminished emotional learning (Ebner-Priemer et al., 2009) and impaired working
memory performance (Krause-Utz et al., 2018) compared to patients without
acute dissociation and healthy controls. These impairments might explain why
BPD patients who experience more severe acute dissociation during treatment
show poorer outcome for dialectical behavioral therapy (Kleindienst et al., 2016;
Wilfer et al., 2021) and psychodynamic therapy (Spitzer et al., 2007). Given these
potentially devastating effects, it remains of utmost importance to further improve
the understanding of dissociation in BPD.

An important step in this direction might be to investigate how specific
dissociative experiences are linked to different BPD features and forms of trau-
matic childhood experiences. The afore-mentioned studies on dissociation in BPD
have mostly used a categorical approach, comparing people who meet diagnostic
criteria for the disorder to healthy control participants. However, there are current
shifts in the conceptualization of personality disorders toward a more dimensional
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model (Horz-Sagstetter et al, 2021; Reed, 2018; Skodol et al., 2011).
Complementing previous findings with a dimensional assessment of BPD features
may offer additional insights into relevant domains of malfunctioning that are
linked to dissociation. Therefore, we focused on personality features, which have
been linked to BPD but may also have relevance beyond the diagnosis, represent-
ing a trans-diagnostically relevant pattern.

Graph-theoretical network analysis has been increasingly used to explore
complex interplays of interrelated clinical phenomena. More and more studies
have shown this method to be a valuable data-driven tool for investigating
inter-dependencies in complex clinical conditions where symptoms may have
mutual influence on each other (Borsboom & Cramer, 2013). Within
a graphical network, the associations (‘edges”) between the elements of the
network (‘nodes”) can be calculated by estimating a partial correlation net-
work. Beyond the visualization of these interrelationships, single nodes of the
network can be characterized by their association with other nodes, quantified
as “centrality” indices (Borsboom & Cramer, 2013). In this regard, network
analysis is particularly helpful to generate hypotheses about possible pathways
and bridge symptoms that connect clusters of elements. These pathways can
later be tested using prospective data (Borsboom, 2017; Cramer et al., 2010)
and may aid in identifying specific targets for interventions.

A growing number of studies have used network analysis to analyze the clinical
complexity of BPD (Richetin et al.,, 2017; Schulze et al.,, 2022; Southward &
Cheavens, 2018; von Klipstein et al., 2021) or associations between different
psychopathologies and childhood trauma (Monteleone et al., 2021; Schouw
et al., 2020). Using this methodological approach, a recent study demonstrated
the particular importance of emotional abuse for different BPD features (Schulze
et al., 2022). Moreover, Fung et al. (2023) used network analysis to investigate the
interplay of (DSM criteria-related) BPD symptoms and dissociative experiences in
a sample of community health service users. In this network, psychoform dis-
sociation had a strong connection with self-harming behaviors and moderate
connections with impulsivity and identity disturbance.

To our knowledge, however, no study so far has investigated the interplay of
dissociative symptoms with different BPD features and self-reported child-
hood trauma types within a data-driven graph-theoretical framework. The aim
of the present study was to explore these associations, i.e., the interplay of
different dissociative symptoms (depersonalization/derealization, dissociative
amnesia, absorption, and imaginative involvement), specific BPD features
(affective instability, identity diffusion, relationship disturbances, and impul-
sive self-harm), and self-reported childhood trauma experiences (emotional,
physical, sexual abuse, and neglect) using an exploratory data-driven graph-
theoretical approach. Based on previous research, we expected to find signifi-
cant bivariate correlations between all pairs of constructs — that is, positive
correlations between BPD features and dissociative experiences (see Lyssenko
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et al., 2018), between childhood traumatization and dissociation (Vonderlin
et al., 2018), and between childhood traumatization and BPD features (see
Porter et al., 2020). By using a partial correlation network to take the shared
variance of all variables into account, we expected that this network would
depict a lower interrelatedness between childhood trauma, dissociation, and
BPD features. In general, graph-theoretical analysis is not a confirmatory
testing approach, but a data-driven, exploratory and hypotheses generating
method. Thus, it uncovers unique relationships between domains that are not
explained by shared covariations with other constructs, without the aim to
confirm direct or causal relationships.

Method
Participants and procedure

After approval by the local Psychology Ethics Committee, participants were
recruited online via international mental health online platforms, social media,
and the research participation website of Leiden University between
February 2018 and April 2022. All participants were informed about the
study and provided informed consent.

Inclusion criteria were age > 18, sufficient English proficiency and complet-
ing all relevant scales. Data was collected online using software Qualtrics (©
2015, Qualtrics, Provo, UT). Participants were asked to provide basic demo-
graphic details before psychometric scales were presented in randomized
order. The survey took approximately 30 minutes to complete. Participants
had the opportunity to participate in a lottery (chance of winning Amazon®©
vouchers). Psychology students could alternatively gain study credits.

Several steps were undertaken to ensure data quality. Double responses
indicating that the participant completed the same survey twice, invariant and
extreme answers (e.g., always the same response, unrealistic values such as
an age above 100) were checked and excluded. Out of n = 976 initial responses,
n =921 responses could be included. In this final sample, the majority of
participants (age M =23.38, SD=7.46) were female (77.4%), European
(86.6%), and had completed secondary school (53.8%). Full demographic
characteristics can be found in Supplemental Table SI.

Measures

A more detailed overview and description of measures including their psycho-
metric properties can be found in supplementary material A.

The Dissociative Experiences Scale (DES-II; Carlson & Putnam, 1993) was
used to measure severity of three types of dissociation: “amnestic dissocia-
tion,” “absorption and imaginative involvement” and “depersonalization/



6 A. SCHULZE ET AL.

derealization.” This 28-item self-report scale asks participants to indicate the
frequency of dissociative experiences on a scale from 0% to 100%.

The Borderline Scale from the Personality Assessment Inventory (PAI-BOR;
Morey, 1991) was used to assess BPD features with subscales for ‘affective
instability,” ‘identity disturbance,” ‘negative relationships,” and ‘self-harm.’

The Childhood Trauma Questionnaire (CTQ; D. P. Bernstein et al., 2003)
was used to retrospectively assess traumatic childhood experiences in
five subscales: childhood ‘emotional abuse,” ‘physical abuse,” ‘sexual abuse,’
‘emotional neglect,” and ‘physical neglect’ (see supplementary material A).

Data analysis

For the graph-theoretical analysis, we included the three DES-II subscales, the
four PAI-BOR subscales and the five CTQ subscales.

Network estimation

We estimated a regularized Mixed Graphical Model (mgm) using the mgm func-
tion of the package mgm (Haslbeck & Waldorp, 2020) as implemented in the
bootnet package (Epskamp et al., 2018). The least absolute shrinkage and selection
operator (LASSO; Tibshirani, 1996) was used to avoid false positives. The para-
meter A, which controls the strength of the penalty, was selected using the extended
Bayesian information criterion (EBIC; Foygel & Drton, 2010) with the hyper-
parameter set to default (y =.25). The edges estimated between the nodes can be
interpreted like partial correlations and were calculated via nodewise regressions.
We used qgraph and bootnet packages in R for visualizing the networks and
centrality graphs. The arrangement of the nodes in the network follows the
Fruchterman-Reingold algorithm (Fruchterman & Reingold, 1991), which places
highly connected nodes in the center of the network and lesser connected nodes
toward the periphery. Nodes which belong to different categories are colored
differently. Additionally, we calculated Spearman correlations between nodes
and displayed these in the same layout as the mgm network for compatibility
with other studies.

Node predictability

Node predictability is defined as the proportion of variance of a node that is
predicted by its neighbors. It was calculated using the residual R* error value
from the estimation of the network using the mgm package (Haslbeck & Waldorp,
2020). It is represented in the graph as colored circles around the nodes.
A completely colored ring would mean that the node is fully predicted by its
neighbors.
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Node strength and bridge strength

We calculated the strength of a node, i.e. the sum of the absolute edge weights
connecting one node with other nodes in the network, and the bridge strength,
i.e. the sum of the absolute edge weights of the node with nodes in other
communities. So-called "communities” were defined based on the investigated
constructs in our study. Nodes with a high bridge strength act as central nodes
with strong and/or many connections to nodes of other communities in the
network. Alternative centrality indices such as betweenness and closeness
could be misleading because they seem to be unstable and influenced by
spurious covariance (Bringmann et al., 2019; Hallquist et al., 2021), therefore
we refrained from including these parameters in our analyses.

Network accuracy and stability

To examine the accuracy and stability of our estimated parameters, we calcu-
lated the accuracy of edge weights and centrality parameters via a bootstrap
procedure implemented in the R-package bootnet (Epskamp et al., 2018).

Results
Sample characteristics

Table 1 presents means and standard deviations for our measures.
Forty percent of participants (n=389) scored above the established cutoff
for pathological dissociation (mean DES-II > 30). This corresponds closely to
the percentages determined by the 8-item taxon (37.6%) (Waller et al., 1996)
which has been proposed to be a more accurate estimate for pathological
dissociative experiences (DES taxon subscale cut off >20). N=175 (19%)
scored above the cutoft for clinically relevant BPD features (PAI-BOR sum
score > 37). Based on established cutoffs (D. P. Bernstein et al., 2003; Glaesmer
etal., 2013), 13.79% of participants reported moderate to severe levels of abuse
and neglect (emotional neglect: n =127, 13.79%; emotional abuse: n =156,
16.94%; physical abuse: n =78, 8.47%; sexual abuse: n =94, 10.21%; physical
neglect: n =70, 7.6%).

Network estimation

Figure 1(a) depicts Spearman correlation coefficients (r,) for the variables used
as nodes in the network (for further details see Table 2). Figure 1(b) displays
the estimated regularized mgm network including edges that remained sig-
nificant after controlling for other dependencies within the network. In the
mgm network, 27 out of 66 possible edges (40.9%) were estimated to be non-
zero. Of these, 17 edges indicated unique associations between the nodes of the
same community, 10 connected nodes across communities.
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Table 1. Sample description with parameters of network inference.
Node  centrality bridge predictability Cronbach’s

Measure Mean SD Range label strength  strength R alpha
PAI-BOR total 26.79 11.81 1-65
Affective instability 729 393 0-18 PAI_Al 1.00 0.23 0.55 0.80
Identity disturbances 8.17 3.84 0-18 PAI_ID 0.90 0.16 0.52 0.70
Negative relationships 6.99 353 0-18 PAI_NR 0.71 0.09 0.49 0.69
Self-harm 435 339 0-17 PAI_SH 0.48 0.17 0.27 0.78
CTQ total 36.77 13.27 25-123
Emotional abuse 8.80 434 5-25 C(TQ_EA 1.20 0.19 0.65 0.87
Physical abuse 6.14 271 5-25 C(TQ_PA 0.66 0.00 0.46 0.85
Sexual abuse 594 294 5-25 (TQ_SA 0.35 0.07 0.21 0.94
Emotional neglect 9.59 434 5-25 C(TQ_EN 0.76 0.08 0.56 0.89
Physical neglect 630 237 5-24 (CTQ_PN 0.79 0.04 0.51 0.73
DES total 2747 1564 0-88.6
Amnestic dissociation 16.63 18.55 0-100 DES_AD 0.71 0.14 0.37 0.72
Absorption and 38.87 19.56 0-100 DES_Al 0.56 0.04 0.35 0.71
imaginative
involvement
Depersonalization and  17.49 2049 0-100 DES_DD 0.78 0.18 0.44 0.71

derealization

PAI-BOR = Personality Assessment Inventory — Borderline Scale, CTQ = Childhood Trauma Questionnaire,
DES = Dissociative Experiences Scale.

Figure 1. Network plots of a) Spearman correlations and b) regularized mgm network. The
thickness of a line indicates the strength of the association. The blue color of a line indicates
a positive association (note that there were no negative associations within the network estima-
tion). The colored filled part of the ring around the nodes represents the predictability of the node
by its connected neighbors (R?).

Dissociative experiences (DES subscales) were predominantly connected to
BPD features (PAI-BOR subscales). More specifically, non-zero edges con-
nected DES amnestic dissociation to PAI-BOR self-harm, DES absorption/
imaginative involvement to PAI-BOR identity disturbance, and DES deperso-
nalization/derealization to PAI-BOR affective instability as well as PAI-BOR
identity disturbances. Regarding the connections between dissociation and
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childhood trauma (CTQ subscales), a slight but unique relationship of amnes-
tic dissociation and physical neglect was found, indicating a conditional inde-
pendent association. This edge weight was less strong compared to the
strongest edge connecting dissociative experiences with BPD features
(between DES derealization/depersonalization and PAI-BOR affective
instability).

Regarding the connections between the PAI-BOR and CTQ subscales, all
BPD features were connected to one or more types of childhood trauma
(either sexual or emotional abuse or emotional neglect). Information on
bootstrapped difference test of edge weights can be found in Supplemental
Figure S1

Centrality estimates

The centrality stability test using case-drop bootstrapping with 1000 bootstrap
runs for node strength revealed a CS-coefficient of .75, which is above the
recommended value of .5 (Epskamp et al., 2018). It indicates that if 75% of the
cases were dropped, the correlation between the order of resulting centrality
strength values and the original order would be at least .7 with 95% prob-
ability. The nodes with the highest centrality strength in the network were
emotional abuse and affective instability (Supplementary Figure S1A). This
indicates that these nodes have many and/or strong connections to the other
nodes in the network (both connected to 7 out of 11 other nodes).
Bootstrapped difference test for centrality strength (Supplementary Figure
S1B) revealed that emotional abuse was significantly stronger connected
than all other nodes in the network. An exception was affective instability,
which was comparably strongly connected to the other nodes of the network as
emotional abuse. While the centrality strength of affective instability was
significantly stronger than that of most other nodes, there was no significant
difference compared to the strength of identity disturbances and depersona-
lization/derealization, which was also the most central node in the domain of
dissociation.

Bridge Centrality

Within the three communities included in the network, the highest bridge
strength was found for emotional abuse, affective instability, and deperso-
nalization/derealization. This indicates that they had many and/or strong
inter-community edges bridging the theoretically defined clusters with each
other (see Supplementary Figure S2A). Please note that the bootstrapped
bridge strength difference test did not reveal significant differences in
bridge strength among most of the nodes in the network suggesting that
none of the nodes within the network clearly serves as a bridge more
important than other nodes of the community (see Supplementary
Material Figure S2B).
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Analyzing the strength of the edges connecting nodes of one community
to the two other communities separately revealed that BPD features serve as
a bridge between childhood traumatization and dissociation. From the BPD
community four nodes were uniquely related to nodes of the dissociation
community (total edge weights: .311) and five nodes to the childhood
traumatization community (total edge weights: .338). In contrast, there
was only one weak edge (.044) directly linking dissociation and childhood
trauma, that is, an association between amnestic dissociation and physical
neglect.

Please note that different nodes of the BPD features community
connected to different nodes of the dissociation community: Both the
nodes affective instability and identity disturbances were uniquely
linked to depersonalization/derealization (edge weights: .126 and
.050), while identity disturbances additionally connected to absorp-
tion/imaginative involvement (.040). Additionally, a less central node
in the BPD community, that is, self-harm, was associated to amnestic
dissociation (.095).

Similarly, different nodes of the BPD features community were con-
nected to different nodes of the childhood traumatization community:
affective instability (.028), identity disturbances (.067) and negative rela-
tionships (.094) were uniquely related to emotional abuse. Affective
instability was also uniquely related to emotional neglect (.077).
Additionally, self-harm (as a less central node in the BPD community)
was associated to sexual abuse (.072). With a total edge weight of .189,
emotional abuse was the node of the childhood traumatization commu-
nity that was particularly strongly associated with BPD features. For
further details on edge weights see Table 3.

Table 3. Edge weights in mgm network.
PAI_AI PAI_ID PAI_NR PAI_SH CTQ_EA CTQ_PA CTQ_SA CTQ_EN CTQ_PN DES_AD DES_AI

PAI_ID 367

PAI_LNR 259 293

PAI_SH 155  .086 068
CTQ_EA .028  .067 .094 0

CTQ_PA 0 0 0 0 319

CTQ_SA 0 0 0 .072 .099 .108

CTQ_EN .077 0 0 0 A4 0 0

CTQ_PN 0 0 0 0 181 .203 .069 .268

DES_AD 0 0 0 .095 0 0 0 0 .044

DES_AI 0 .040 0 0 0 0 0 0 0 .246

DES_DD .126  .050 0 0 0 0 0 0 0 328 275

PAI_AIl = affective instability, PAI_ID =identity disturbances, PAI_NR = negative relationships, PAI_SH = self-harm,
CTQ_EA = emotional abuse, CTQ_PA = physical abuse, CTQ_SA = sexual abuse, CTQ_EN = emotional neglect,
CTQ_PN = physical neglect, DES_AD = amnestic dissociation, DES_AIl = absorption and imaginative involvement,
DES_DD = depersonalization and derealization.
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Discussion

In this study, we explored associations between dissociative experiences
(derealization/depersonalization, amnestic dissociation, absorption/imagina-
tive involvement), BPD features (affective instability, impulsive self-harm,
identity diffusion, relationship problems), and self-reported traumatic child-
hood experiences (emotional, physical, and sexual abuse, neglect). Positive
bivariate correlations between dissociative experiences, BPD features, and
childhood trauma experiences were found with small to moderate effect
sizes varying between r, =.105 and r;=.419. Within the partial correlation
network (when taking all interdependencies into account), dissociation and
traumatic childhood experiences were predominantly related to BPD features,
while a slight unique link between (amnestic) dissociation and physical neglect
remained.

With respect to the bivariate correlations, our findings support previous
evidence. Higher levels of dissociation were related to higher severity of
childhood trauma (Dalenberg et al., 2012; Reinders & Veltman, 2021;
Tschoeke et al., 2021; Vonderlin et al., 2018). This finding aligns with assump-
tions of trauma models of dissociation (Dalenberg et al., 2012). Moreover,
higher levels of dissociation were associated with more BPD features, which is
in line with previous studies showing this relationship for groups with high
BPD features and patients with a diagnosis of BPD (for review see Lyssenko
et al., 2018). Finally, higher levels of childhood trauma were associated with
more BPD features, which is in line with prominent diathesis-stress models of
BPD (Linehan, 1993) and meta-analytical evidence (Porter et al., 2020) high-
lighting the role of interpersonal trauma as an important environmental
vulnerability factor for BPD.

By using a partial correlation network analysis, we aimed to disentangle
these bivariate correlations to identify unique associations between single
constructs. When accounting for the mutual influence of all variables on
each other, BPD features were still linked to dissociation as well as traumatic
childhood experiences, with small effect sizes varying between r, =.028 and
rp, =.126. Differential associations between dissociative experiences and
three BPD features were found: Amnestic dissociation was linked to self-
harm, while dissociative absorption and depersonalization/derealization
were associated with identity disturbance. Depersonalization/derealization
was additionally linked to affective instability and this association showed
the strongest edge weight.

Starting with this strongest connection in the mgm network, our findings
support the link between dissociative symptoms and highly-instable affect in the
context of BPD (Stiglmayr et al., 2001). Derealization/depersonalization possibly
serve as a maladaptive coping strategy to detach from overwhelming emotions,
which may not necessarily be restricted to traumatic childhood experiences but
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also occur in other stressful situations. The link between dissociation and self-
harm is also in line with previous research. Studies that included patients with
a BPD diagnosis who reported self-harm found that one of their main motives for
NSSI was to terminate states of dissociation (Kleindienst et al., 2008; Sommer
et al., 2021). Moreover, acute dissociation is associated with increased pain
thresholds, which may contribute to NSSI (Ludascher et al., 2007). This may
not be specific to those with a diagnosis of BPD. Episodes of self-harm may
particularly be linked to dissociative amnesia as a severe form of dissociation and
compartmentalization. During dissociation, episodes of self-harm may be tem-
porarily blocked from conscious awareness and memory.

The connection between identity disturbance and dissociation (depersonaliza-
tion/derealization as well as absorption) is interesting as well. It is well in line with
a previous network analysis by Fung et al. (2023), although they did not differ-
entiate between different forms of psychoform dissociation. Our finding may also
be more of trans-diagnostic nature, as identity disturbances occur in various
disorders and are not restricted to BPD. However, individuals with BPD experi-
ence more rapid changes in self-image (Campbell et al, 2021) and a highly
instable self-esteem (Santangelo et al., 2017). In general, perceiving one s identity
as incoherent, inconsistent, vague, or fragmented may go hand in hand with
dissociative experiences of detachment and absorption or trance-like states. Such
experiences may further aggravate preexisting identity problems, leading to
a vicious cycle. Overall, our findings argue toward a strong association between
dissociative experiences and features of BPD (affective instability, disturbed
identity, and impulsive self-harm). Since these features do not only occur in
people with a BPD diagnosis, the observed associations may be of a more trans-
diagnostic nature, which should be explored in future studies.

In the partial correlation network, a slight unique relationship between
amnestic dissociation and physical neglect was found, indicating
a conditional independent association. This association points to an important
role of neglect in the context of dissociation. If basal needs, such as safety and
care, are not met, dissociation may serve as a coping mechanism, providing an
inner distance from unsafe conditions and distressing experiences (Lanius,
2015; Vermetten & Spiegel, 2014).

Overall, the association between dissociation and self-reported childhood
trauma was relatively weak, when accounting for BPD features in the partial
correlation model, while the connection between BPD features and childhood
trauma (either sexual or emotional abuse or emotional neglect) was still
strong. In particular, emotional abuse (as a node of the childhood trauma
‘community') was particularly strongly associated with BPD domains (affec-
tive instability, identity disturbances, negative relationships). This finding is
well in line with a recent network analysis study (Schulze et al., 2022) and
a growing number of studies, highlighting the particular role of emotional
abuse in BPD psychopathology (see Porter et al., 2020).
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When evaluating the strength of edges connecting nodes of one ‘commu-
nity’ to each of the other two ‘communities’, BPD features linked dissociative
experiences to severity of childhood trauma. This suggests that the presence of
BPD features may play an important role in current dissociative experiences
that are related to self-reported childhood trauma. Given our correlational
design, longitudinal studies are needed to determine causality, e.g., whether
any of the investigated factors plays a causal or mediating role. Our metho-
dological approach does not allow us to draw such conclusions and to inter-
pret them in the light of ongoing debates around the etiology of dissociation.
Since we did not include documented cases of childhood trauma and their
recall may be biased, we can only make restricted interpretations. Yet, our
findings suggest that the presence of BPD features may be important for the
understanding of current dissociative experiences linked to self-reported
childhood trauma. This is of importance since it highlights the influence of
personality features, which can be detected early and targeted in
psychotherapy.

Although our findings need to be corroborated by future research, they
illustrate the complex interplay of dissociative experiences, BPD features, and
traumatic childhood experiences, which may guide prevention and interven-
tion approaches. The need to address these symptoms simultaneously in
treatment is underscored by recent studies, showing that persistent and severe
dissociation is associated with poorer treatment outcome in BPD (Kleindienst
et al., 2016; Wilfer et al., 2021). Dissociative states and BPD symptoms should
be closely monitored and simultaneously targeted during trauma-focused
treatment. In this context, our data suggest that affective instability as a core
domain of BPD (showing the strongest unique association with dissociation)
could be an important target for interventions. Targeting this association
could mitigate the negative effects on (trauna-focused) treatment outcome of
BPD (Kleindienst et al., 2016; Kleindienst, Steil, et al., 2021). A modified
version of dialectical behavior therapy (DBT) for BPD and PTSD after child-
hood trauma has been shown to be effective, resulting in better treatment
outcomes as compared to standard DBT, standard Cognitive Processing
Therapy, and control treatment (Kleindienst, Steil, et al., 2021). This treatment
includes constant monitoring and modulation of dissociation using skills
training and skills-based exposure sessions.

To our knowledge, our study is the first to investigate the complex
multivariate interplay of dissociation, BPD features, and traumatic child-
hood experiences in a relatively large international sample. While our
findings offer valuable hypotheses for future research, the cross-sectional
design of our study and the use of subjective (retrospective) self-report
measures are important limitations. Recruitment via international mental
health online platforms facilitated data collection in a large international
sample, but participants needed to show willingness to complete
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questionnaires and needed to have stable access to the internet. In addition,
our sample is a mixture of healthy participants and participants with sub-
clinical and clinical symptoms and we did not take possible cultural differ-
ences into account, limiting the generalizability of findings (Douglas, 2009).
A substantial number of individuals reported dissociative symptoms within
a potential pathological relevant range. However, we did not include
patients with a verified diagnosis of dissociative disorders or BPD nor did
we assess co-occurring PTSD. Therefore, findings should be replicated in
clinical populations with well characterized characteristics using standar-
dized diagnostic approaches to assess the presence or absence of mental
disorders.

In conclusion, dissociative experiences were predominantly associated with
BPD features. Childhood neglect was uniquely linked to (amnestic) dissocia-
tion, independent of the presence of BPD features, highlighting the impor-
tance of this particular childhood trauma subtype. More research is needed to
understand if BPD personality patterns are an essential component for the
association between dissociation and childhood trauma.
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