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GENERAL INTRODUCTION

From birth, humans are inherently social beings, relying on interpersonal relations for
survival, emotional growth, and fulfillment. Early interpersonal experiences shape how
individuals perceive themselves, others, and the world. They shape emotion regulation
strategies, close interpersonal relationships, and lifelong psychological capacities.
Therefore, early interpersonal experiences are fundamental in how we navigate the world
as social beings. Both attachment style and childhood trauma are key early experiences in
psychological development. Building further on this, the aim of this thesis is to enhance
our understanding of the impact of attachment style and childhood trauma on psychosis.

Psychosis

Psychoticdisorders are severe and mostly disabling mental disorders with a heterogeneous
clinical appearance. Approximately 60-70% of individuals who experience a first psychotic
episode experience relapses, with about 20-30% experiencing a chronic course. A
psychotic episode can be described as a mental state marked by an altered experience of
reality and changes in how inner experiences are processed. These experiences consist
of what are referred to as positive and negative symptoms. Positive symptoms involve
hallucinations, delusions, and formal thought disorders, while negative symptoms
can manifest as reduced motivation, affective flattening, and social withdrawal. The
classification of psychotic disorders, and that of schizophrenia in particular, have been
debated over the last decade. According to the latest Diagnostic and Statistical Manual
of Mental disorders (DSM 5) five symptom domains can be distinguished: delusions,
hallucinations, disorganized speech, disorganized behavior and negative symptoms. In
order to meet the criteria for schizophrenia, the symptoms need to be present for at least
one month with impact on reduced functioning for at least six months. The disorder
is associated with significant impairments in psychosocial functioning. In the general
parts of this thesis we use the term “psychosis” to include psychotic disorders such as
schizophrenia or schizophreniform disorders.

Over the past centuries, the field of psychiatry has seen profound transformations in
perspectives. The dominant perspective shifted from a psychodynamic and later “anti-
psychiatry” approach to a neurobiological oriented view of understanding mental
disorders. Within this neurobiological perspective, psychosis was primarily understood as
a disorder with a genetic foundation, while psychological and environmental factors were
merely considered as triggers for the expression of an underlying genetic predisposition.
In the more recent decades, there was a shift towards an increased recognition of the
significance of psychosocial and environmental factors contributing to the development
and progression of psychosis. Although this paradigm shift to a more integrative approach
is still debated, it has opened new avenues for research. Studies concerning attachment
style and trauma in psychosis have expanded since and acknowledged the importance
of these constructs on the development or maintenance of psychosis. However, there are
still important questions to be answered.



Attachment style

In the first part of this thesis, | will focus on the impact of attachment style on
psychosis. Relational dynamics are essential to human life, shaping experiences and
influencing how individuals see themselves and the world around them. At the core
of these dynamics is the concept of attachment style. Attachment theory proposes the
importance of secure emotional bonds between the infant and the primary attachment
figures, usually mother and father, in early childhood (Bowlby 1969, Ainsworth and
Bell 1970). It is biologically determined that an infant seeks protection and comfort
from parents in moments of stress, threat, pain or distress. If the attachment figures
respond predictably, reliably and responsively enough in such situations, the reassuring
and comforting experiences with the attachment figures are internalized into a secure
attachment style (Bowlby 1969, Ainsworth and Bell 1970). Growing into adulthood, a
securely attached individual can regulate affects of anxiety, stress or threat well and
reassure and comfort themselves. However, if the attachment figures were insufficiently
able to regulate their infants emotions, insecure attachment patterns may emerge. The
later adult is then insufficiently able to regulate their affects. Two insecure attachment
styles are conceptualized: avoidant and anxious insecure attachment. An avoidant
attachment style is likely to develop when infants have the repeating experience that
their attachment figures were not emotionally present when they needed them to
regulate their emotions. These early-life relational disappointments contribute to the
belief that it is not helpful to look for support or comfort when experiencing emotions.
Avoidant attachment is characterized by avoidance of intimacy and a continuous desire
for control and autonomy, making physical or emotional closeness difficult to tolerate.
For those with an avoidant attachment style it is safe to keep some relational distance and
suppress emotions. An anxious attachment style is likely to develop when infants have
internalized confusing experiences with attachment figures. They try to find comfort and
support in contact with their attachment figures, but caregivers are inconsistent in their
responsiveness. Adults with an anxious attachment style have a continuous desire for
affirmation and a fear of rejection, making physical or emotional distance difficult to
tolerate. Thus, the internalized relational experiences in infancy and childhood shape the
mental representation of attachment throughout life. These mental representations shape
views of the self and others, relational dynamics, emotional regulation, and integration
of cognitions and emotions with internal experiences (Dykas & Cassidy 2011; Schalkwijk,
2003; Zimmermann & lwanski 2015).

Attachment style and psychosis

The prevalence of insecure attachment is higher in individuals with psychosis compared
to the general population (Carr, Hardy et al. 2018). Attachment style is suggested to
influence the onset of psychotic symptoms (Stusifiski, Merk et al. 2022) and is associated
with recovery of psychopathology (van Bussel, Nguyen et al. 2021). Over the past decade
there has been an exceptional growth in research investigating attachment styles in
psychosis, among others five reviews (Gumley, Taylor et al. 2014, Korver-Nieberg, Berry
et al. 2014, Carr, Hardy et al. 2018, Lavin, Bucci et al. 2020, van Bussel, Nguyen et al.



2021) and two meta-analyses (Carr, Hardy et al. 2018, van Bussel, Nguyen et al. 2021).
These studies consistently demonstrate associations between insecure attachment
and psychotic experiences in both clinical and non-clinical populations. Only a few
longitudinal studies have investigated the association between attachment style and
recovery outcome. In sum, these studies show that insecure attachment has a negative
effect on clinical and functional outcome in psychosis over time (Berry, Barrowclough et
al. 2008, Gumley, Taylor et al. 2014, Pearse, Bucci et al. 2020).

Potential hypotheses explaining the link between attachment style and psychosis
Mechanisms underlying the link between attachment style and psychosis remain
speculative. Two primary pathways have been proposed previously. The first pathway
posits that an insecure attachment style may contribute to disturbances in affect
regulation (Partridge, Maguire et al. 2022). Individuals with insecure attachment may
struggle to regulate their emotions effectively, making them more vulnerable to stress
and less capable of using adequate coping strategies. Individuals with poor affect
regulation might be more likely to interpret ambiguous situations in a negative light. This
can foster reality distortion. Second, insecure attachment may influence the development
of negative schemas about the self and others (Korver-Nieberg, Fett et al. 2013, Murphy,
Bentall et al. 2018). Individuals with negative self-schemas are more likely to focus on
their own vulnerabilities, while those with negative other-schemas are more likely to
interpret social interactions through a lens of mistrust and malevolence (Freeman and
Garety 2014, Murphy, Bentall et al. 2018). This negative view of others can heighten
vigilance and may lead to the misinterpretation of environmental cues as hostile,
fostering suspiciousness about the intention of others. Both affective dysregulation and
the tendency to attribute situations negatively may increase susceptibility to psychotic
symptoms. Itisimportant to note that only a subset of individuals with insecure attachment
styles develop psychotic symptoms, highlighting the role of resilience. Conversely, the
experience of psychotic symptoms can itself be seen as a significant stressor, potentially
disrupting social interactions and influencing attachment. Besides these two proposed
pathways, there is a theoretical foundation to hypothesize that self-disturbance and the
sensitivity of the behavioral inhibition and activation system may also serve as potential
linking mechanisms.

Attachment style and altered self-experience

Experiences in (early) social relations contribute to the deeply ingrained beliefs or
perceptions individuals hold about themselves, others and the world. It is, therefore,
postulated that developing a coherent experience of “self” is essential in order to interact
with others. Deep connections with other people can only exist when it is possible to
set boundaries between the self and others. Therefore, there is a strong rationale to
hypothesize an interrelation between altered self-experiences and attachment style.
Phenomenological research sees altered self-experiences as a fundamental feature of
schizophrenia spectrum disorders (Sass et al., 2013; Sass & Parnas, 2003), underlying
several psychotic symptom dimensions (Parnas et al., 2005). Two main interconnected

n



disturbances of self-experience in patients with schizophrenia are described, namely
diminished self-affection and hyper-reflexivity. Diminished self-affection refers to a
reduced sense of ownership or agency of experience (Zandersen and Parnas 2019).
Hyper-reflexivity refers to an intensified awareness of phenomena that normally remain
in the background of experience. Both disturbances may contribute to a disturbed sense
of grip or hold on the inside and outside world (Parnas, Mgller et al. 2005). A significant
amount of research suggests that self-disturbances are more common in schizophrenia
spectrum disorders compared to other mental disorders (Henriksen, Raballo et al. 2021,
Raballo, Poletti et al. 2021) or healthy controls (Hur, Kwon et al. 2014, Henriksen, Raballo
et al. 2021, Raballo, Poletti et al. 2021, Burgin, Reniers et al. 2022). Enhancing our
understanding of factors associated with disturbed self-awareness or depersonalization,
such as attachment style, may be informative for prevention and treatment interventions
for persons with, or at risk of developing, psychosis.

Attachment style and the behavioral inhibition and activation system

Besides attachment behavior, it has been suggested that people differ in the sensitivity
of two independent affective behaviour regulation systems that are thought to determine
emotional and behavioural responses in threatening or encouraging situations: the
behavioural inhibition system (BIS) and the behavioural activation system (BAS) (1994).
The BIS is a system sensitive to punishment, cues of threat, and novel stimuli. BIS
activation contributes to avoidant behaviour and is suggested to be linked to feelings
of fear, arousal and sadness (Gray 1994, Heponiemi, Keltikangas-Jarvinen et al. 2003).
The BAS is a system sensitive to reward and escape of punishment. BAS activation
contributes to approaching behaviour and is suggested to be linked to impulsivity (Gray
1994). The sensitivity of the BIS and BAS to salient stimuli differs per person. Previous
studies reported associations between attachment style and BIS and BAS sensitivity in the
general population (Meyer, Olivier et al. 2005, Jiang and Tiliopoulos 2014) and in people
with depressive disorders (Huh, Jeong et al. 2020) or eating disorders (Keating, Castle
et al. 2016, Monteleone, Cardi et al. 2018) but it has not been studied yet in psychosis.
It is of interest to refine our understanding of how these constructs are interrelated in
psychosis as previous studies indicate that both response theories (attachment theory
and behavioural sensitivity theory) are linked to psychotic symptomatology (Johnson,
Turner et al. 2003, Scholten, van Honk et al. 2006).

Attachment style and recovery outcome

The focus in enhancing recovery in schizophrenia spectrum disorders nowadays
empathizes not only symptom reduction but a broad scope of recovery, including social
functioning and the subjective experience of recovery (personal recovery). Previous
research linked attachment insecurity to worse symptomatic, social or personal recovery
(Berry, Barrowclough et al. 2007, Korver-Nieberg, Berry et al. 2014, Pearse, Bucci et al.
2020, van Bussel, Nguyen et al. 2021). But the mechanisms connecting attachment style
and development, maintenance or symptomatic recovery of psychosis are still not fully
understood. Ultimately, a clearer understanding of the role of attachment style on a broad



scope of recovery may be informative for more targeted interventions for patients with a
psychotic disorder.

Childhood trauma

As outlined, relational experiences in childhood shape the mental representations of self
and others as is embedded in the attachment theory. From this perspective, childhood
adversities can be seen as stressful attachment-related experiences that disrupt the
development of secure attachment. Indeed, childhood trauma is considered to be one of
the most important causes of insecure attachment (Baer and Martinez 2006, Lo, Chan
et al. 2019). In the second part of this thesis, we will therefore focus on the impact of
childhood trauma in psychosis.

Childhood trauma refers to traumatic events which are most often chronic in nature and
can typically be divided into 5 categories: physical abuse, emotional abuse, sexual abuse,
physical neglect, and emotional neglect. Physical abuse refers to the intentional use of
physical assault. Emotional abuse refers to the use of verbal and non-verbal assault.
Sexual abuse refers to any form of unwanted sexual activity. Physical neglect refers to not
fulfilling physical basic needs of a child. Emotional neglect refers to not fulfilling basic
emotional and developmental needs of a child. Experiencing these traumatic experiences
in childhood leave enduring imprints on physical, emotional and psychological
development with negative views of self, others and the world around them. Children who
are exposed to trauma may have an increased risk of developing psychiatric problems
and difficulties in forming and maintaining social relationships.

Childhood trauma and psychosis

Childhood trauma has been identified as one of the most robust risk factors for psychosis,
both in the general population as well as in clinical samples (Varese, Smeets et al. 2012,
Matheson, Shepherd et al. 2013, Inyang, Gondal et al. 2022, Giannopoulou, Georgiades et
al. 2023). This extends across the severity spectrum of psychotic symptoms, ranging from
common subclinical hallucinations or delusions to psychotic disorders. Among patients
with psychotic disorders, levels of experienced childhood trauma are approximately
three times as high compared to healthy controls (Varese, Smeets et al. 2012, Matheson,
Shepherd et al. 2013). Moreover, childhood trauma is suggested to have a cumulative
effect on psychotic symptoms as individuals with multiple exposures to childhood trauma
have an increased risk to develop psychosis and show more severe psychotic symptoms
(Shevlin, Houston et al. 2008). There is evidence of correlations between specific types of
childhood trauma and the presence of specific psychotic symptoms in adulthood (Grindey
and Bradshaw 2022) as well as of a relationship between specific types of childhood
trauma and subsequent types of delusions and hallucinations (Read, Agar et al. 2003,
Sheffield, Williams et al. 2013, Sitko, Bentall et al. 2014, Paolini, Moretti et al. 2016).

Hypotheses explaining the link between childhood trauma and psychosis
Several non-exclusive mechanisms are proposed, among them the hypothesis that



childhood trauma leads to a disturbance of the neuroendocrine stress response by a
dysregulation of the hypothalamic—pituitary—adrenal (HPA) axis. Repeated exposure
to trauma during childhood can lead to chronic activation of the HPA axis which may
affect cortisol levels. Moreover, chronic activation of the HPA axis may result in an over-
stimulation of dopaminergic circuits (Howes and Kapur 2009). The dopamine hypothesis
states that the interaction between environmental and genetic factors might lead to
dopamine dysregulation (Howes and Kapur 2009). According to this model, the increase
of dopamine release (also called dopamine sensitization) might lead to heightened
attention to stimuli that would normally remain in the background. This labelling of
neutral stimuli as very important can contribute to the onset of psychotic experiences
(Kapur 2003). According to the theory of an affective pathway to psychosis, childhood
trauma leads to emotional distress (e.g. affective symptoms), which increases the risk
of psychotic symptoms (Myin-Germeys and van Os 2007). Another hypothesis is that
by experiencing trauma in childhood, negative beliefs about the self and others can be
developed (Alameda, Rodriguez et al. 2020, Bloomfield, Chang et al. 2021, Rosenfield,
Jiang et al. 2022, Giannopoulou, Georgiades et al. 2023). As mentioned earlier, this
can heighten vigilance and may lead to the misinterpretation of environmental cues as
hostile, fostering suspiciousness about the intention of others.

Trauma, self-disturbance and schemas about the self and others

Building further on the proposed mechanisms underlying the link between childhood
trauma and psychosis, in this thesis | want to further disentangle possible pathways.
Previous studies have investigated pathways from childhood trauma to psychosis through
self-disturbance (Gaweda, Prochwicz et al. 2018) and schemas about the self and others
(Alameda, Rodriguez et al. 2020, Bloomfield, Chang et al. 2021, Rosenfield, Jiang et al.
2022, Giannopoulou, Georgiades et al. 2023), but these pathways have not been assessed
simultaneously in patients with psychosis. Besides these self and other schemas that
operate at a reflective level of selfhood, disturbances of the basic or pre-reflective self,
have also been suggested to mediate the association between childhood trauma and
psychotic experiences (Gaweda, Prochwicz et al. 2018). Earlier, we mentioned that
according to the dopamine hypothesis the increase of dopamine release might lead
to heightened attention to stimuli that would normally remain in the background. In
light of self-disturbances this is interesting, as the heightened attention to stimuli that
would normally be irrelevant, is considered as a core element in self-disorders. Exploring
whether pre-reflective and reflective operating mediators explain the link between trauma
and psychopathology seems a critical step in the development of treatment.

Trauma and tobacco smoking

Turning to a different aspect of the impact of childhood trauma, in this thesis | also want to
explore the impact of childhood trauma on tobacco smoking. In patients with psychosis,
rates of tobacco smoking and childhood trauma are significantly higher compared to the
general population (Varese, Smeets et al. 2012, Dickerson, Schroeder et al. 2018, WHO
2022). Several theories attempt to explain this higher smoking prevalence in psychosis.



Among these are the shared vulnerability hypothesis (Ohi, Kuwata et al. 2019) and the
hypothesis that the link between smoking and psychosis is confounded by other risk
factors for psychosis, such as childhood trauma (Stilo, Forti et al. 2011, Quigley and
MacCabe 2019).

Building further on previous studies showing that trauma is highly associated with
tobacco smoking in the general population (Budenz, Klein et al. 2021), it is of interest
to investigate the relationship between trauma and smoking in patients with psychosis
in order to (partially) explain the high smoking prevalence among psychosis. If an
association between childhood trauma and tobacco smoking is present in psychosis, it is
important to create specific programs aimed at prevention and intervention.

Aim and outline of this thesis

The aim of this thesis is to enhance our knowledge of the role of attachment style and
childhood trauma in psychosis. | will focus on constructs associated with attachment
style and childhood trauma to contribute to the understanding of psychotic experiences
and outcome. All studies that will be described in this thesis are embedded in the Genetic
Risk and Outcome of Psychosis (GROUP) or Handling Antipsychotic Medication Long-
term Evaluation of Targeted Treatment (HAMLETT) study, in which individuals with
different vulnerability to psychosis participated.

Outline

Part | focuses on potential mechanisms explaining the known association between
attachment style and psychosis vulnerability and broadens the perspective from
symptomatic recovery to social functioning and personal recovery. Intact self-presence
and boundaries between self and others seem fundamental in being able to relate to
others. To this end, we will examine the association between attachment style and
altered self-experience in patients with psychotic disorders, unaffected siblings, and
healthy controls in chapter 2. In chapter 3, we investigate the cross-sectional association
between attachment style and psychotic symptoms through the behavioral inhibition
and activation system in patients with psychotic disorders and unaffected siblings.
To investigate the potential impact of attachment style on outcome, we evaluate the
multi-cross-sectional and longitudinal association between attachment style and social
functioning in patients with psychotic disorders, unaffected siblings and healthy controls
in chapter 4. Furthermore, in chapter 5 we assess the impact of attachment style on a
broader range of recovery outcomes (including clinical, personal and social recovery)
while considering differences between male and female patients remitted from their first-
episode psychosis.

Part Il focuses on potential mechanisms explaining the known association between
childhood trauma and psychosis, and broadens the perspective to the association between
childhood trauma and high-occurrence of tobacco smoking in psychosis. In chapter 6,
we investigate the association between childhood trauma and psychopathology, taking



the mediation effect of altered self-experience and self-schemas into account in patients
with psychotic disorders, unaffected siblings and healthy controls. In chapter 7, we study
whether childhood trauma predicts tobacco smoking in patients with psychotic disorders,

unaffected siblings and healthy controls.

Finally, in chapters 8 and 9 the main findings of the included studies will be discussed,
with consideration of the implications of these findings for clinical practice and future

research.
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ABSTRACT

Objectives: The present study aimed to examine the cross-sectional association between
attachment style and self-reported disturbed self-awareness (disturbed sense of mineness
of experiences) and depersonalization (disturbed sense of first-person perspective) in
patients with psychotic disorders, unaffected siblings, and healthy controls.

Methods: Data pertains to a subsample of the Genetic Risk and Outcome of Psychosis
(GROUP) Study.

Results: We found positive associations between anxious attachment and disturbed
self-awareness and depersonalization across participants with different psychosis
vulnerability. We also found a positive association between avoidant attachment and
depersonalization, although on a trend level.

Conclusions: Findings indicate that attachment style is associated with self-reported
disturbed self-awareness and depersonalization over and above the influence of psychotic
or depressive experiences in people across the vulnerability spectrum of psychosis. This
supports the importance of attachment style, self-awareness and depersonalization as
potential targets in prevention and treatment interventions in patients with psychotic
disorders or those with increased vulnerability.



INTRODUCTION

Altered self-experiences are seen as a fundamental feature of schizophrenia spectrum
disorders (Sass and Parnas 2003, Sass, Pienkos et al. 2013) and may underlie several
symptom dimensions such as positive, negative and disorganized psychotic symptoms
(Parnas, Mgller et al. 2005). Altered self-experiences capture a disturbed sense of self-
presence and first-person perspective, disturbed self-awareness and disturbed common
sense, among other experiences (Sass and Parnas 2003, Sass, Pienkos et al. 2013).
Several studies, including a recent systematic review (Henriksen, Raballo et al. 2021)
and three meta-analyses (Hur, Kwon et al. 2014, Raballo, Poletti et al. 2021, Burgin,
Reniers et al. 2022) consistently show that altered self-experiences are more common
in schizophrenia spectrum disorders (including schizophrenia, non-affective psychotic
disorders, and schizotypal disorders) compared to other mental disorders (Henriksen,
Raballo et al. 2021, Raballo, Poletti et al. 2021) or healthy controls (Hur, Kwon et al. 2014,
Henriksen, Raballo et al. 2021, Raballo, Poletti et al. 2021, Burgin, Reniers et al. 2022).

In the present study, we are interested in sub-aspects of altered self-experiences and more
specifically in disturbed self-awareness and depersonalization. Disturbed self-awareness
refersto the implicitawareness of an individual of being the owner of his body, perceptions,
thoughts and experiences (sense of ownership) as well as an individual experiencing
himself as the source or initiator of his thoughts, intentions and actions (sense of agency)
(Zandersen and Parnas 2019). Disturbed self-awareness in schizophrenia spectrum
disorders is reflected in a reduced sense of ownership and agency and is hypothesized
to have three main aspects: diminished self-affection, hyper-reflexivity and disturbed
grip or hold (Sass and Parnas 2003, Sass 2014). Diminished self-affection refers to a
decline in the experienced sense of existing as a subject of awareness or a decline in
sense of ownership or agency. Hyper-reflexivity refers to an intensified awareness of
phenomena that are normally in the background of experience or considered as part of
oneself. Both self-awareness disturbances may lead to a disturbed sense of grip or hold
on the inside and outside world (Parnas, Mgller et al. 2005). Depersonalization refers to
a feeling of detachment from one’s self (Parnas, Mgller et al. 2005). In previous studies,
depersonalization is often considered in the light of dissociative phenomena (Sandberg
2010, Sheinbaum, Kwapil et al. 2014, van Dam, Korver-Nieberg et al. 2014, Berry, Varese
etal. 2017, Laoide, Egan et al. 2018, Sheinbaum, Racioppi et al. 2020, Mertens, Racioppi
et al. 2021), however, in the current study we are interested in depersonalization in the
form of a disturbed sense of self-presence and first-person perspective (Parnas, Mgller
et al. 2005).

Recent studies consider altered self-experiences as important factors in the development
of psychotic disorders (Cicero, Neis et al. 2017, Gaweda, Pionke et al. 2018), hence
knowledge concerning possible aetiological factors associated with altered self-
experiences is important. There is a strong rationale to hypothesize an interrelation
between attachment style and altered self-experiences. Experiences in (early) social
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interactions may affect how we see ourselves, others, and the world. The deeply ingrained
beliefs or perceptions individuals hold about themselves and others are embedded
in attachment theory (Bowlby 1969). Attachment theory proposes that the pattern of
interaction between infants and their primary caregivers leads to the development of
mental representations about self and others (Ainsworth 1978). These representations
function as templates for thoughts, feelings, and behaviours in interactions with others
throughout the lifespan (Brennan, Clark et al. 1998). Securely attached individuals have
a secure foundation and believe that attachment figures are available when needed.
They possess the ability to establish stable and long-term intimate relationships
(Brennan, Clark et al. 1998). An insecure attachment style has been conceptualized in
two underlying dimensions, anxious attachment and avoidant attachment (Brennan
1998). Anxious attachment is characterized by a continuous desire for proximity and
fear of rejection, making physical or emotional distance difficult to tolerate. Avoidant
attachment is characterized by a continuous desire for independence and a fear of
proximity, making physical or emotional closeness difficult to tolerate (Brennan, Clark
et al. 1998). Previously Gaweda et al. (Gaweda, Pionke et al. 2018) found both insecure
attachment and self-disturbances to play a mediating role in the association between
trauma and development of psychotic symptoms in a non-clinical population. The
authors also reported a significant interrelation between anxious attachment and self-
disturbance (Gaweda, Pionke et al. 2018). Moreover, previous studies found positive
associations between insecure attachment and dissociative phenomena (Sandberg 2010,
Laoide, Egan et al. 2018).

However, we are not aware of a study that explicitly investigated the association between
attachment style and self-reported self-awareness or depersonalization in patients with
psychotic disorders. Hence, in the present study, we aimed to examine this association
in people with different vulnerability for psychosis, i.e. in a combined sample of patients
with a non-affective psychotic disorder, unaffected siblings, and healthy controls. We
hypothesized that a more insecure attachment style is associated with higher levels of
disturbed self-awareness and depersonalization, and accounts for unique variance in
these disturbances over and above the influence of psychotic and depressive experiences.

Ultimately, enhancing our understanding of factors associated with disturbed self-
awareness or depersonalization may be informative for prevention and treatment
interventions for persons with, or at risk of, psychotic disorders. Being aware of insecure
attachment and its possible relation to the development of altered self-experiences may
enlarge our empathic understanding of the experiential world of patients. This might
strengthen the focus on the therapist-patient relationship and improve care with a
positive effect on the development of a coherent and stable sense of self and a reduction
of altered self-experiences.



METHODS

Study design and participants

Patients included in the current study were part of the Genetic Risk and Outcome of
Psychosis (GROUP) study. GROUP is a Dutch multi-site naturalistic follow-up study
(after three and six years) designed to study risk and protective factors influencing the
onset and course of psychotic disorders in patients, their unaffected family members,
and non-related controls (Korver, Quee et al. 2012). Patients were recruited in selected
representative geographical areas of the Netherlands and (the Dutch-speaking part of)
Belgium. Random mailings to addresses were used to recruit controls in the selected
areas. Interviewers received extensive training to optimize the reliability of measurements
(Korver, Quee et al. 2012). Inclusion criteria were an age range from 16 to 50 years and
mastery of the Dutch language. Patients had to meet the DSM-IV-TR criteria for a non-
affective psychotic disorder, assessed with the Comprehensive Assessment of Symptoms
and History (CASH) (Andreasen, Flaum et al. 1992) or the Schedules for Clinical
Assessmentin Neuropsychiatry (SCAN) (Schutzwohl, Kallert etal. 2007). The assessments
were conducted by trained researchers. Participants were either investigated on site or
(if necessary) assessments were conducted at their home. The same protocol was being
used during in-home assessments and assessments on site. Average assessment time
was four hours for patients and three hours for siblings and controls. The self-reported
questionnaires (including the PAM and SELF) were sent to the participants prior to the
assessment meeting in order for them to fill out and bring the questionnaires to the
meeting. At the start of the assessment, the self-report questionnaires were checked
for missing data. The full procedure of the study has been described elsewhere (Korver,
Quee et al. 2012). The current add-on study has a cross-sectional design, using data
from the second follow-up assessment (after six years). Participants from the Amsterdam
site of GROUP participated in this study concerning attachment style, disturbed self-
awareness and depersonalization. We included 74 patients, 78 siblings and 32 controls,
thus the combined sample was 184 participants. Sociodemographic characteristics at
baseline are presented in table 1. The sample consisted of 112 males and 70 females with
amean age of 35.6 (ranging from 22 — 61). Most participants identified as White, whereas
others were Moroccan, Surinamese, Turkish, of another ethnicity, or mixed.

MEASUREMENTS

Disturbed self-awareness and depersonalization

The Self-Experience Lifetime Frequency Scale (SELF) was used to assess self-reported self-
experience phenomena (Heering, Goedhart et al. 2016) (see supplementary table S1). The
SELF captures two aspects of altered self-experience, namely disturbed self-awareness
and depersonalization. Eight items represent the domain disturbed self-awareness and
six items represent the domain depersonalization. The SELF domain disturbed self-
awareness contains items based on the Examination of Anomalous Self-Experience



(EASE) (Henriksen, Raballo et al. 2021) and the Comprehensive Assessment of At-Risk
Mental States (CAARMS) (Yung, Yuen et al. 2005). The SELF domain depersonalization
contains items from the Depersonalization Severity Scale (DSS) (Simeon, Guralnik et al.
2001). In the EASE comparable items are captured under items 2.2 “distorted first-person
perspective’ and 2.3 ‘other states of depersonalization’(Henriksen, Raballo et al. 2021).
Patients were asked to report about the life-time frequency and level of distress of the
12 items on a 5-point Likert rating scale. Frequency scores range from 0 (never) to 4
(continuously) and level of distress scores from 1 (no distress) to 5 (extremely distressed).
A total score of the two subscales was calculated by adding the scores of both frequency
and distress for each item, with higher scores reflecting higher levels of disturbed self-
awareness and depersonalization. Good internal consistency of the two components
has previously been demonstrated in a combined clinical and non-clinical sample, with
Cronbach’s alpha of the two SELF domains ranging from 0.79 to 0.88 (Heering, Goedhart
etal. 2016).

Table 1. Baseline characteristics of the total sample and separate groups (patients, siblings and controls).

Total sample (n=184) Patients (n=74) Controls (n=32)

Siblings (n=78)

Age in years 35.59 (9.04) 34.85 (8.05) 35.24 (8.53) 38.13 (11.86)
Gender, n
Male 112 62 33 17
Female 70 12 44 14
Unknown 2 0 1 1
Ethnicity, n
White 153 59 66 28
Non-white 26 12 11 3
Unknown 5 3 1 1
Education in years 17.00 (3.60) 16.85 (4.23) 17.04 (3.03) 17.23 (3.42)
Cannabis use, n
Yes 14 5 6 3
No 143 57 61 25
Unknown 27 12 11 4
CAPE
Positive symptoms 0.23 (0.34) 0.43 (0.44) 0.09 (0.12) 0.08 (0.12)
Negative symptoms 0.61(0.47) 0.87 (0.52) 0.45 (0.37) 0.39 (0.28)
Depressive symptoms 0.62 (0.49) 0.87 (0.53) 0.49 (0.40) 0.38 (0.32)
DSM IV diagnosis, n
Schizophrenia 37
Schizophreniform disorder 1
Schizoaffective disorder 15
Psychotic disorder 13
Delusional 1
Other 8
IlIness duration in years 11.18 (3.85)
Antipsychotic medication
Yes 48
No 2
Unknown 24

Data are in mean (standard deviation) unless stated otherwise.
Abbreviations: CAPE=Community Assessment of Psychotic Experiences.



Attachment style

Attachment style was measured with the Dutch version of the Psychosis Attachment
Measure (PAM) (Korver 2014). The Dutch PAM is a 15-item self-report questionnaire
with seven items reflecting avoidant attachment and eight reflecting anxious attachment.
Items are rated on a 4-point Likert rating scale ranging from 0 (not at all) to 3 (very much)
(Korver 2014). Average item scores were calculated for avoidant and anxious attachment,
with higher scores reflecting higher levels of insecure attachment (Berry 2006, Korver
2014). The Dutch PAM is observed to be an adequate measurement with high construct
validity and reliability in a clinical and non-clinical sample. Chronbach’s alpha of the two
PAM domains ranged from 0.70 to 0.83 (Korver 2014).

Covariates

Sociodemographic data were evaluated using a self-reported questionnaire, specifically
developed for the GROUP-study. To correct for possible confounding effects, covariates
were selected a priori. Age and gender were added as covariates as well as positive
symptoms, negative symptoms, and depressive symptoms, based on their putative
association with attachment style or self-disturbance (Gumley, Taylor et al. 2014, van
Dam, Korver-Nieberg et al. 2014, Haug, @ie et al. 2015, Carr, Hardy et al. 2018, Pearse,
Bucci et al. 2020, Rasmussen, Reich et al. 2020, Vaernes, Rgssberg et al. 2021). The
frequency of psychotic experiences was measured with the Community Assessment of
Psychotic Experiences (CAPE) (Konings, Bak et al. 2006). This self-report questionnaire
assesses the frequency of psychotic and depressive symptoms over the past three
years. A mean total score was calculated for the subscales positive symptoms, negative
symptoms and depressive symptoms, with a higher score reflecting a higher frequency
of symptoms. According to a meta-analysis, Cronbach’s alpha values of the three CAPE
domains reported in previous studies had a meta-analytic mean ranging between 0.81
and 0.91 (Mark and Toulopoulou 2016)

Statistical analyses

All analyses were performed using Statistical Package for the Social Sciences (IBM
SPSS Statistics) version 28.0. A power analysis (desired probability level of 0.025 and
statistical power level of 0.8, 6 predictors per model and an anticipated effect size of
0.15) was performed to estimate the necessary sample size. The anticipated effect size
is determined based on previously found intercorrelations by Gaweda et al. (2018). The
estimated minimum required sample size was 114. As our combined sample consisted
of 184 participants, we assume our regression analyses have sufficient power to detect
significant findings. A missing value analysis was conducted for item scores on the PAM
and SELF (see supplementary table S2). To generate subscale scores for all participants,
missing items were imputed with the logistic regression method using the Markov chain
Monte Carlo algorithm. Number of imputations was set at five based on the low percentage
of incomplete items. Outliers were not removed because we expected scores to vary
greatly in the field, which should be reflected in our data. To check the assumptions of
normality, linearity and homoscedasticity, we used probability plots and scatterplots of
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standardized residuals. Violations of normality were detected for both attachment style
as well as disturbed self-awareness and depersonalization data, with positively skewed
distributions, indicating clustering of scores at the lower ends. We compared the results
of hierarchical linear multiple regression analyses after log transformation and square
root transformation of the dependent and independent variables. Since the results of the
untransformed and (log and square root) transformed models were similar, we chose
to report only results of the models without transformation of the variables. Sample
characteristics of participants were assessed using descriptive statistics. Correlations
between attachment style and altered self-experience domains of the total sample and
separate groups (patients, siblings and controls) were assessed using Pearson Correlation
(supplementary table S3).

First, between-group differences in the association between attachment style and self-
reported disturbed self-awareness and depersonalization were tested by using linear
regression models. Therefore, attachment style x status group interaction effects were
tested for the two outcome domains. Because these models did not show significant
differences between status groups (see table 2), we subsequently fitted models
investigating the association between attachment style and disturbed self-awareness and
depersonalization for the combined sample of participants.

Table 2. Results of multiple linear regression models regarding the interaction between group status and
attachment style and self-reported disturbed self-awareness and depersonalization.

SELF SELF

disturbed self-awareness depersonalization
PAM anxiety B (SE) p-value B (SE) p-value
Constant -1.533 (1.997) 0.444 -0.205 (1.300) 0.875
Group status 5.026 (1.501) 0.001* 1.893(0.977) 0.054
PAM anxiety 3.155 (3.459) 0.363 3.237 (2.251) 0.152
Group status * PAM anxiety 2.293(2.193) 0.297 1.248 (1.427) 0.383
PAM avoidance
Constant -2.900 (3.062) 0.345 -0.599 (1.983) 0.763
Group status 4.812 (2.303) 0.038 0.964 (1.491) 0.519
PAM avoidance 2.868 (3.159) 0.365 1.916 (2.046) 0.350
Group status * PAM avoidance 2.016 (2.193) 0.359 2.036 (1.420) 0.153

* Significant after Bonferroni correction (p<0.025)
Abbreviations: PAM=Psychosis Attachment Measure; SELF=Self-Experience Lifetime Frequency Scale; SE=standard
error

Second, hierarchical linear multiple regression analyses were carried out to investi-
gate the association between attachment style and disturbed self-awareness and
depersonalization, with attachment styles as predictors and disturbed self-awareness
and depersonalization as outcome measures. The a priori selected covariates were first
added to the model in steps, examining whether they contributed to the model, while
controlling for covariates in previous steps. In the first model age and gender were
entered. In the second model, we entered the other covariates in the above-mentioned
order before adding attachment style at the last step. All analyses were performed with



separate models for anxious and avoidant attachment. Multi-collinearity was assessed
by calculating the Variance Inflation Factor (VIF) for all models. To account for multiple
testing, we used a Bonferroni correction to minimize the risk of type | errors. Therefore,
the two-tailed significance threshold was set at 0.025 (0.05 divided by 2, given the two
SELF outcome domains).

RESULTS

Clinical characteristics

Clinical characteristics regarding attachment style and self-reported disturbed self-
awareness and depersonalization are presented in table 3. Correlations between
attachment style and altered self-experience domains of the total sample and separate
groups (patients, siblings and controls) are shown in supplementary table S3. Our results
indicate that anxious attachment was more strongly correlated to altered self-experiences
than avoidant attachment across groups.

Table 3. Clinical characteristics regarding attachment style and self-reported disturbed self-awareness
and depersonalization of the total sample and separate groups (patients, siblings and controls).

Total sample (n=184) Patients (n=74)  Siblings (n=78) Controls (n=32)

PAM
Anxiety 0.57 (0.47) 0.75(0.51) 0.46 (0.43) 0.40 (0.35)
Avoidance 0.95 (0.47) 1.09 (0.45) 0.87 (0.48) 0.85 (0.40)
SELF
Disturbed self-awareness 8.25 (4.94) 15.96 (12.24) 2.88 (5.80) 3.50 (5.53)
Depersonalization 4.94 (6.79) 8.85(7.71) 1.91(4.12) 3.31(5.30)

Data are in mean (SD).
Abbreviations: PAM=Psychosis Attachment Measure; SELF=Self-Experience Lifetime
Frequency Scale.

Cross-sectional associations between attachment style and self-reported
altered self-experiences

Cross-sectional associations between attachment style and disturbed self-awareness and
depersonalization in the total sample of participants were assessed by using hierarchical
linear multiple regression models, while controlling for age, gender, positive symptoms,
negative symptoms and depressive symptoms. The covariates were added to the model
in steps, anxious and avoidant attachment were added in the last step. Only the final
model is presented here (see table 4), for the detailed models with all subsequent steps
see supplementary table S4. We found that anxious attachment was positively associated
with disturbed self-awareness (3 =4.048, p=0.023) and depersonalization (3 =2.975, p=
0.011). Positive symptoms were positively associated with disturbed self-awareness (8 =
11.899, p<0.001) and depersonalization (B =4.659, p=0.004). The other covariates (age,
gender, negative symptoms and depressive symptoms) were not significantly associated
after applying Bonferroni correction. Avoidant attachment was positively associated with
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depersonalization on a trend level (B =2.129, p=0.051). Depersonalization was positively
associated with positive symptoms (B = 4.745, p = 0.004). Avoidant attachment was not
significantly associated with disturbed self-awareness, although avoidant attachment
was positively associated with positive symptoms (8 = 11.950, p <0.001) and depressive
symptoms (B =5.775, p = 0.020).

Table 4. Results of hierarchical multiple linear regression models regarding the cross-sectional
association between attachment style and self-reported disturbed self-awareness and depersonalization
of the total sample of participants.

SELF disturbed self-awareness SELF depersonalization

PAM anxiety B (SE) p-value B (SE) p-value
Constant 2.562 (3.195) 0.424 1.476 (2.061) 0.475
Age 0.056 (0.076) 0.461 -0.021 (0.049) 0.667
Gender -2.916 (1.428) 0.043 -0.620 (0.921) 0.502
CAPE positive symptoms 11.899 (2.492) <0.001* 4.659 (1.608) 0.004*
CAPE negative symptoms 0.508 (2.647) 0.848 3.765 (1.708) 0.029
CAPE depressive symptoms 3.985 (2.591) 0.126 0.080 (1.671) 0.962
PAM anxiety 4.048 (1.783) 0.023* 2.975 (1.150) 0.011*
PAM avoidance

Constant 2.088 (3.367) 0.536 0.945 (2.171) 0.664
Age 0.031 (0.075) 0.677 -0.038 (0.049) 0.430
Gender -2.557 (1.429) 0.075 -0.364 (0.921) 0.693
CAPE positive symptoms 11.950 (2.524) <0.001* 4.745 (1.628) 0.004*
CAPE negative symptoms -0.125 (2.802) 0.964 3.151 (1.807) 0.083
CAPE depressive symptoms 5.775 (2.464) 0.020* 1.361 (1.589) 0.393
PAM avoidance 2.537 (1.682) 0.133 2.129 (1.084) 0.051

* Significant after Bonferroni correction (p < 0.025)
Abbreviations: PAM=Psychosis Attachment Measure; SELF=Self-Experience Lifetime Frequency Scale;
CAPE=Community Assessment of Psychotic Experiences; SE=standard error

DISCUSSION

Summary of findings

The current study investigated the cross-sectional associations between attachment
style and self-reported disturbed self-awareness and depersonalization in a sample of
patients with a non-affective psychotic disorder, unaffected siblings and healthy controls.
Our main finding is that attachment style is associated with self-reported disturbed
self-awareness and depersonalization over and above the influence of psychotic and
depressive experiences in people with different vulnerability for psychosis. More
specifically, our results show that anxious attachment is associated with self-reported
disturbed self-awareness and depersonalization and avoidant attachment is associated
with self-reported depersonalization on a trend level.

Our findings compared to findings of previous research

To the best of our knowledge, this is the first study investigating the association between
attachment style and self-reported disturbed self-awareness and depersonalization in
people across the psychosis vulnerability spectrum. However, our results build on previous



research by Gaweda et al. (2018), who reported a significant association between anxious
attachment (measured with the PAM) and self-disorders (measured with the Inventory of
Psychotic-like Anomalous Self-experiences) in anon-clinical population. The current study
adds to the latter by including both a clinical and non-clinical population, while correcting
for age, gender and positive, negative and depressive symptoms. Correcting for psychotic
symptoms rather than using psychotic symptoms as outcome measure, allowed us to study
associations between attachment style and disturbed self-awareness and depersona-
lization over and above the associations both constructs have with psychotic symptoms.

Our finding is in line with findings of two previous studies examining associations between
insecure attachment and dissociation, a construct related to disturbed self-awareness and
depersonalization, in a non-clinical sample (Sandberg 2010, Laoide, Egan et al. 2018).
They found significant positive associations between anxious attachment and dissociation,
whereas avoidant attachment was not significantly associated (Sandberg 2010, Laoide,
Eganetal.2018). Combined with these previousresults, our findings suggestthatespecially
anxious attachment is related to disturbed self-awareness and depersonalization.

Interpretation of our findings and proposed mechanisms

The cross-sectional design of the study precludes the ability to make inferences regarding
the direction of the relationship between attachment style and disturbed self-awareness
and depersonalization. Given the developmental history of these constructs, it is likely
that attachment style and disturbed self-awareness or depersonalization affect each other.
Other factors such as negative schemas, mentalization and social cognition may also play
a partin the interrelation. Previous studies reported on the impact of insecure attachment
on the development of negative schemas (Korver-Nieberg, Fett et al. 2013, Murphy,
Bentall et al. 2018). Anxious attachment is assumed to entail a profound negative schema
of the self while avoidant attachment is assumed to entail a profound negative schema
of others (Korver-Nieberg, Fett et al. 2013). It is suggested that individuals with negative
self-schemas are more likely to focus on their own vulnerability whereas individuals with
negative other-schemas are more likely to interpret interactions with others negatively
and focus on maliciousness of others (Freeman and Garety 2014, Murphy, Bentall et al.
2018). One could speculate that a negative view of the self coexists with a more fragile
sense of identity, which hampers identity when the self is challenged. There is also
something to be said for surmising that a negative view of others makes individuals more
vigilant to interpreting environmental cues as hostile, which leads to suspiciousness of
the intention of others and may increase the liability of disturbances in self-awareness or
depersonalization. Moreover, previous studies have found associations between insecure
attachment and poorer mentalization (Pos, Bartels-Velthuis et al. 2015, Varela, Wong
et al. 2021) and social cognition (Sood, Carnelley et al. 2022) skills. It is postulated that
secure attachment is fundamental in developing a coherent (narrative) self in order to be
able to set clear boundaries between self and others (Luyten, Campbell et al. 2020). As
described above, blurring of boundaries between self and others are part of disturbed
self-awareness and depersonalization (Park and Baxter 2022).
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We can only speculate why anxious attachment is more strongly associated with disturbed
self-awareness and depersonalization than avoidant attachmentin our study. One possible
explanation is that higher levels of anxious attachment are more strongly linked to high
arousal and excessive expression and at the same time insufficient ability to cope with it.
This, in combination with the typically negative view of self may increase the vulnerability
of altered self-experiences. Future research may clarify whether stressful experiences or
life events have a mediating impact on the association between attachment style and
altered self-experiences. Another explanation might be that individuals with an avoidant
attachment interpreted certain items on the questionnaires as a sign of weakness and
therefore did not self-report this information. Perhaps they reported that they do not have
altered self-experiences to maintain a positive self-view. It is also possible that the PAM
items did not appear to adequately measure avoidant attachment, as was suggested by
Olbert et al. (2016). However, we are cautious to assume this, as findings by Olbert et al.
(2016) are not yet replicated in other samples and other studies did find good reliability
for both subscales of the original PAM (Berry 2006, Berry, Barrowclough et al. 2008,
Russo, Stochl et al. 2018) and German version of the PAM (Kvrgic, Beck et al. 2012).

As mentioned, we assume that causality operates in the opposite direction as well. It seems
self-evident that disturbances in self-awareness and the experience of depersonalization
can hinder social interactions and the ability to attach to others. After all, an intact self-
presence and boundary between self and others seem a prerequisite to engage in the
social world (Nelson, Sass et al. 2009). Or in other words, understanding mental states
and intentions of others and being able to distinguish those from one’s own mental states
and intentions, seems fundamental in being able to adequately relate to others (Park and
Baxter 2022). Moreover, there might be a self-reinforcing effect, disturbances in self-
awareness and depersonalization may affect difficulties in relating to others, which in
turn may undermine the sense of being grounded within a shared world (Nelson, Sass et
al. 2009) and may reinforce disturbances in self-awareness and depersonalization.

Strengths and limitations

In interpreting our findings, some limitations need to be taken into consideration.
First, the naturalistic and cross-sectional design of the study does not allow for any
conclusions regarding causation. Second, a more fundamental limitation is that the SELF
is a self-report questionnaire and contains pre-formed questions with a restriction in
answer possibilities (Likert-scale) (Heering, Goedhart et al. 2016). We acknowledge that
self-report instruments lack the clinical appreciation of interview-based assessment.
Replication studies are needed to confirm our findings by using a more sophisticated and
professional-based instrument as the Examination of Anomalous Self-Experience (EASE)
(Henriksen, Raballo et al. 2021). However, the EASE is a time-consuming instrument
that requires several days of training (Parnas, Mgller et al. 2005), making the EASE less
feasible in a routine clinical setting. Consequently, self-experiences are only assessed
in some specialised clinics and disregarded in routine psychopathological examination.
One could argue that assessing altered self-experience is so demanding that it never will



gain momentum in diagnostics. However, evaluating self-report of self-experiences may
make it possible to study these important phenomena in regular care and in larger cohort
studies. We thus believe that assessing self-reported self-experiences with the SELF can
be helpful as a first step. Similarly, a self-report questionnaire has been used to assess
attachment style, liable to social desirability bias and self-report bias (Olbert, Penn et
al. 2016). Third, when examining altered self-experiences, a linguistic expression and
explicit awareness is inevitable, while self-experiences contain an ineffability at their
core because they arise from a basic or non-self-reflexive level of experience, and are
difficult to express in language (Gaweda, Pionke et al. 2018, Henriksen, Raballo et al.
2021). Nevertheless, although we cautiously suggest that replication with the use of an
interview-based instrument (the EASE) is needed, current findings indicate an important
association between self-reported self-experience and attachment. Fourth, in the present
study we included participants from the Amsterdam site of GROUP as these participants
had complete data on our predictor and outcome measures. We, therefore, cannot fully
exclude the possibility of selection bias. Moreover, analyses were done in the overall
group as we did not find an indication for significant differences between patients,
siblings and controls (non-significant attachment style x group interaction). However,
the group of controls was smaller compared to the patient and sibling groups, therefore
we might have missed smaller differences, due to a lack of power. Future studies should
replicate our findings in a larger representative sample of participants from different
geographical areas and if possible conduct separate analyses per group with sufficient
power. Lastly, in the current study, only the avoidant and anxious attachment dimensions
of insecure attachment were captured. Recently, the PAM has been revised in order to
add the dimension disorganized attachment to the two traditional dimensions (Pollard,
Bucci et al. 2020). It is of interest in future studies to replicate our findings by using this
revised scale as the dimension disorganized attachment might be more closely associated
with vulnerability to psychosis (Pollard, Bucci et al. 2020).

Clinical and research implications

From a phenomenological perspective, paranoid appraisals such as delusions might be
representations of an individual's attempt to make sense of the experience of disturbed
self-awareness and depersonalization. Perhaps it is so deeply disrupting if the basic self
is disturbed, that paranoid appraisals or delusions are the best way to cope with these
altered self-experiences (Nelson, Lavoie et al. 2020). Current therapeutic interventions
are often targeted on positive symptoms, while potentially underlying disturbed self-
awareness, depersonalization and insecure attachment remain. Therefore, future
studies on developing evidence-based interventions to improve self-awareness and
depersonalization and attachment are needed. For now, clinicians may consider to
focus on strengthening the interaction with the outside world to counteract the hyper-
reflexive self-focus, such as sports, work and social contacts (Henriksen, Raballo et al.
2021). Moreover, interventions focussed on strengthening the therapeutic alliance and
thereby increasing secure attachment representations might be a necessary step (Taylor,
Rietzschel et al. 2015). Possibly, shared exploring, and verbalizing patients’ experiences
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may contribute to a shared understanding of the association between anomalous self-
experiences, attachment and clinical features. This may generate understanding and
improve therapeutic alliance.

Longitudinal studies in larger samples are required to clarify the direction of pathways
identified in this study and address causality. Future studies could provide useful insight
into the role of other psychological variables such as self and other schemas, mentalization
and social cognition within this relationship and across the psychosis continuum.
Moreover, it might be interesting to investigate the impact of other confounders such
as antipsychotic medication and cannabis use. In the present study we examined
associations in the total sample of participants since the group status (patient, sibling
or control) x attachment interaction effects were not significant. This suggests a general
association, irrespective of illness or vulnerability status and possibly not specific for
patients with psychotic disorders. It is of interest to replicate these findings and examine
the possible impact of illness duration and use of antipsychotic medication. Moreover,
investigating the possibly differential impact of anxious and avoidant attachment on
self-reported disturbed self-awareness and depersonalization outcome measures is an
interesting topic for further research.

CONCLUSIONS

In conclusion, we showed that attachment style is associated with self-reported disturbed
self-awareness and depersonalization over and above the influence of psychotic and
depressive experiences in people across the vulnerability spectrum of psychosis. Although
we cannot address causality, the association between attachment style and disturbed
self-awareness and depersonalization further supports the importance of attachment
style in prevention and treatment interventions of patients with psychotic disorders or
those with an increased vulnerability. Further longitudinal research investigating causal
relationships is needed.
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ABSTRACT

Background: The association between attachment style and psychotic symptomatology
is well established. However, little is known about the mechanisms underlying this
relationship. In the present study, we aimed to investigate whether the sensitivity of
the behavioural inhibition and activation system mediates the association between
attachment style and positive or negative symptoms, in patients with psychotic disorders
and unaffected siblings.

Methods: In a subsample of the Genetic Risk and Outcome of Psychosis (GROUP) study (87
patients and 94 siblings), attachment style was assessed using the Psychotic Attachment
Measure, behavioural inhibition or activation with the Behavioral Inhibition System (BIS)
and Behavioral Activation System (BAS) Scale and positive and negative symptomatology
with the Community Assessment of Psychic Experiences. Linear regression models and
mediation models were used, while correcting for age and gender and adjusting for
multiple testing.

Results: We found that anxious and avoidant attachment were associated with negative
symptoms across both groups. Additionally, in siblings, anxious and avoidant attachment
were associated with positive symptoms. In the patient group, BIS sensitivity mediated
the association between anxious attachment and negative symptoms. In the sibling group,
BIS sensitivity mediated the association between avoidant attachment and both positive
and negative symptoms, and between anxious attachment and positive symptoms.

Conclusions: Findings indicate that BIS sensitivity, but not BAS sensitivity, is a possible
mediating mechanism contributing to the association between insecure attachment and
psychoticsymptoms. Longitudinal studiesare required to confirm the associations between
attachment style, BIS and BAS sensitivity, and psychotic symptoms, and explore causality.



INTRODUCTION

Although the association between attachment style and psychosis has been reported for
decades (Gumley, Taylor et al. 2014, Korver-Nieberg, Berry et al. 2014, Carr, Hardy et al.
2018, Lavin, Bucci et al. 2020, van Bussel, Nguyen et al. 2021, Partridge, Maguire et al.
2022), there is still little scientific understanding of the mediating mechanisms. Insights
from the behavioural sensitivity theory may be helpful, as this theory is theoretically
linked to attachment theory through their mutual focus on how individuals respond
emotionally and behaviourally to threatening or encouraging stimuli. The current study
aims to examine sensitivity of the behavioural activation and inhibition system (BIS/BAS
system) as constructs with the potential to influence the relationship between attachment
style and psychotic symptomatology in patients with psychosis.

Attachment theory proposes that the pattern of interaction between children and their
primary caregivers contributes to the formation of mental representations about self and
others that guide emotion regulation and social behaviour into adulthood (Bowlby 1969,
Ainsworth 1978). When people encounter environmental or interpersonal threats, the
attachment system activates and automatically triggers attachment-related behaviour
such as seeking proximity to others (in anxiously attached individuals) or maintaining
distance from others (in avoidantly attached individuals) (Brennan, Clark et al. 1998,
Mikulincer and Shaver 2010). Besides these interpersonal behaviour responses, Gray
(1994) suggested that people differin the sensitivity of two independent affective behaviour
regulation systems that are thought to determine emotional and behavioural responses
in threatening or encouraging situations: the behavioural inhibition system (BIS) and
the behavioural activation system (BAS). The BIS is a system sensitive to punishment,
cues of threat, and novel stimuli. BIS activation contributes to avoidant behaviour and is
suggested to be linked to feelings of fear, arousal and sadness (Gray 1994, Heponiemi,
Keltikangas-Jarvinen et al. 2003). For instance, an individual with high BIS sensitivity may
have an increased focus on avoiding threat. When hearing an unexpected noise, the BIS
system may be triggered, resulting in increased anxiety, future avoidance of unfamiliar
places, or rumination about potential dangers. The BAS is a system sensitive to reward
and escape of punishment. BAS activation contributes to approaching behaviour and is
suggested to be linked to impulsivity (Gray 1994). For example, an individual with high
BAS sensitivity is more focused on achieving goals or seeking pleasure. When attending
a party, an individual with high BAS sensitivity might feel energized and enthusiastic,
driven by the desire for positive reinforcement, which motivates to engage actively in
social interactions. The sensitivity of the BIS and BAS to salient stimuli differs per person.

Some studies have examined the association between attachment style and BIS and BAS
in the general population (Meyer, Olivier etal. 2005, Jiang and Tiliopoulos 2014), in people
with depressive disorders (Huh, Jeong et al. 2020) and eating disorders (Keating, Castle
et al. 2016, Monteleone, Cardi et al. 2018). Across these studies, correlations between
attachment style domains and BIS/BAS sensitivity were consistently demonstrated,
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although the domains involved differed between studies (Meyer, Olivier et al. 2005,
Jiang and Tiliopoulos 2014, Keating, Castle et al. 2016, Monteleone, Cardi et al. 2018,
Huh, Jeong et al. 2020). The correlation between anxious attachment and BIS might be
more readily conceptualized than the correlation between avoidant attachment and BIS.
Anxious attachment is characterized by heightened sensitivity to threats or rejection,
which likely explains why individuals with an anxious attachment style thus tend to have
heightened BIS sensitivity. Interestingly, while most previous studies found associations
between anxious attachment and BIS, one previous study also found correlations
between avoidant attachment and BIS (Meyer, Olivier et al. 2005, Jiang and Tiliopoulos
2014, Keating, Castle et al. 2016, Monteleone, Cardi et al. 2018, Huh, Jeong et al. 2020).
Thus avoidant attached individuals might also have a higher BIS sensitivity. While these
individuals tend to suppress emotions by avoidant behaviour, their BIS might remain
sensitive to situations that trigger the attachment system. Regarding BAS sensitivity, the
correlation between avoidant attachment and BAS might be more easily conceptualized
than the correlation between anxious attachment and BAS (Meyer, Olivier et al. 2005).
Avoidant attachment might lead to heightened BAS sensitivity as both constructs are
characterized by avoidance behaviour. Interesting, anxious attachment has also been
linked to BAS sensitivity in previous studies (Jiang and Tiliopoulos 2014, Huh, Jeong
et al. 2020). Anxious attachment might lead to heightened BAS as individuals with
high levels of anxious attachment tend to resolve interpersonal threats using approach
strategies. Further, BIS and BAS have been linked to psychotic symptoms (Johnson,
Turner et al. 2003, Scholten, van Honk et al. 2006) with higher levels of BIS sensitivity
(Scholten, van Honk et al. 2006, Felice Reddy, Green et al. 2014, Horan, Wynn et al.
2014) and lower levels of BAS sensitivity (Ziauddeen and Murray 2010, Tso, Grove et al.
2014) found in patients with schizophrenia compared to healthy controls. As far as we
know, the differential impact of BIS and BAS on positive or negative symptoms has only
been studied once. Scholten and colleagues (Scholten, van Honk et al. 2006) reported
correlations solely between BIS sensitivity and negative symptoms. They interpret
this finding in light of social behaviour and suggested that BIS sensitivity enhances
emotional reactivity and therefore increases negative affect or impairments in regulation
of social behaviour, and as such negative symptoms. Theoretically, it appears easier to
understand that BIS is correlated to positive symptoms. High BIS sensitivity, amplifies
hypervigilance and the tendency to misinterpret stimuli, which in turn might contribute
to positive symptoms like paranoia. Regarding BAS sensitivity, it is easier to comprehend
that BAS sensitivity leads to negative symptoms than positive symptoms. Lower BAS
sensitivity, reduces pleasure responses, which might contribute to negative symptoms.
However, it might be that low BAS sensitivity, which results in a lack of reward stimuli,
is compensated by an increased tendency to amplify the significance of neutral stimuli
(Kapur 2003) and therefore contributes to developing positive symptoms.

In sum, as previous studies indicate that both response theories (attachment theory and
behavioural sensitivity theory) are linked to psychotic symptomatology and to each other,
it is of interest to refine our understanding of how these constructs are interrelated.



The aim of current study is two-fold: first, we evaluate the association between attachment
style and frequency of (sub)clinical positive and negative symptoms in patients with a
psychotic disorder and their unaffected siblings. We hypothesize that higher levels of
insecure attachment are positively associated with a higher frequency of experienced
positive or negative symptoms across both groups based on results from a prior study
in a comparable GROUP study sample (Korver-Nieberg, Berry et al. 2014). As we expect
insecure attachment, and positive and negative symptoms to be more prevalent in
patients, the positive association might be stronger in this group, compared to siblings.
Second, we aim to assess whether BIS and BAS sensitivity mediate the association
between attachment style and assessed symptom dimensions. We hypothesize that BIS
sensitivity positively mediates the association between both insecure attachment styles
and psychotic symptoms in both groups, such that higher insecure attachment enhances
BIS sensitivity, which in turn contributes to higher frequency of positive and negative
psychotic symptoms. In addition, we expect that BAS sensitivity negatively mediates
the association between both insecure attachment styles and psychotic symptoms in
both groups, such that higher insecure attachment reduces BAS sensitivity, which in
turn contributes to higher frequency of positive and negative psychotic symptoms. The
inclusion of unaffected siblings in this study allows for the exploration of associations
in participants with an increased disorder liability without the interference from factors
related to the illness.

METHOD

Study design and participants

Participants included in the present cross-sectional study were part of the Genetic Risk
and Outcome of Psychosis (GROUP) study. GROUP is a Dutch multi-site naturalistic
follow-up study (after three and six years) designed to investigate risk and protective
factors influencing the onset and course of psychotic disorders in patients, unaffected
siblings, and non-related controls. Patients were recruited in selected representative
geographical areas of the Netherlands (including Amsterdam, Groningen, Maastricht,
and Utrecht and thirty-six mental health care institutes), and (the Dutch-speaking part
of) Belgium. The study took place from April 2004 to December 2013. Interviewers
received extensive training to optimize the reliability of measurements (Korver, Quee
et al. 2012). Inclusion criteria were an age range from 16 to 50 years and mastery of
the Dutch language. Patients had to meet the DSM-IV-TR criteria for a non-affective
psychotic disorder, assessed with the Comprehensive Assessment of Symptoms and
History (CASH) (Andreasen, Flaum et al. 1992) or the Schedules for Clinical Assessment
in Neuropsychiatry (SCAN) (Schutzwohl, Kallert et al. 2007). Exclusion criteria for
healthy controls and siblings were a lifetime psychotic disorder or a first degree family
member with a lifetime psychotic disorder. The full procedure of the GROUP study has
been described elsewhere (Korver, Quee et al. 2012).
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As BIS/BAS sensitivity was only assessed at last follow-up assessment (6 years after
baseline) at the Amsterdam site, the present study used data from this follow-up
assessment in participating centres in the Amsterdam area. Data from 181 participants
(87 patients and 94 siblings) of whom complete data for insecure attachment, severity of
psychopathology and BIS and BAS were available at 6 years follow-up were included in
the current study. The GROUP study was approved by the Medical Ethics Committee of
the Academic Medical Centre of Utrecht (approval number 04/003-0). Written informed
consent was obtained from participants before they were enrolled in the study. Data
release number 8.0 was used in the current study.

Measurements

Positive and negative symptoms

The presence of (sub)clinical psychotic experiences was assessed with the Community
Assessment of Psychic Experiences (CAPE) (Konings, Bak et al. 2006). This is a 42-item
self-report instrument assessing the prevalence of positive, negative and, depressive
symptoms over the last three years on a scale from zero (absent) to three (almost always).
In the current study, only the subscales for positive and negative psychotic symptoms
were used. Twenty items relate to positive symptoms and fourteen items to negative
symptoms. Mean total scores were calculated for the two different subscales, with higher
scores reflecting a higher frequency of experienced symptoms. According to a meta-
analysis, Cronbach’s alpha values of the three CAPE domains reported in previous studies
had a meta-analytic mean ranging between 0.81 and 0.91 (Mark and Toulopoulou 2016).

Attachment style

Attachment style was assessed with the Psychosis Attachment Measure (PAM) (Berry
2006, Korver 2014). The Dutch PAM is a 15-item self-report questionnaire with seven
items reflecting avoidant attachment and eight reflecting anxious attachment. Items are
rated on a 4-point Likert rating scale ranging from zero (not at all) to three (very much)
(Korver 2014). Average item scores were calculated for avoidant and anxious attachment,
with higher scores reflecting higher levels of insecure attachment (Berry 2006, Korver
2014). The Dutch PAM is observed to be an adequate measurement with high construct
validity and reliability in a clinical and non-clinical sample. Cronbach’s alpha of the two
PAM domains range from 0.70 to 0.83 (Korver 2014).

Sensitivity of the behavioral inhibition and activation system

BIS and BAS sensitivity was assessed with a Dutch translation of the Behavioral Inhibition
System and Behavioral Activation System (BIS/BAS) scale (Carver 1994). The BIS/BAS
questionnaire is a 24-item self-report questionnaire with 7 items assessing BIS sensitivity
and 17 items assessing BAS sensitivity. Two example items for the BIS sensitivity scale
are 'l worry about making mistakes.” and ‘I feel worried when | think | have done poorly
at something important’. Two example items for the BAS sensitivity scale are: “When I'm
doing well at something | love to keep at it." and ‘When | get something | want, | feel
excited and energized'. Items are rated on a 4-point Likert scale, ranging from one (very



true for me) to four (very false for me), with lower scores reflecting higher levels of BIS
and BAS sensitivity. The BAS scale can be divided into three subscales: drive, fun seeking
and reward responsiveness. In the present study, we combined the BAS subscales into
an overall BAS scale (Blair, Peters et al. 2004). Cronbach’s alpha value of the BIS/BAS
ranged from 0.65 to 0.83 (Jorm, Christensen et al. 1998).

Covariates

Demographic characteristics and covariate data were collected using a self-reported
questionnaire, specifically developed for the GROUP study. The covariates age and gender
were selected a priori, based on their putative association with insecure attachment
(Del Giudice 2019), sensitivity of BIS and BAS(Calvo, Ered et al. 2021), and psychotic
symptoms (McGrath, Saha et al. 2004, Chen, Selvendra et al. 2018). In patients, dosage
of antipsychotic medication use was also added as covariate (Morrison, 2020). Current
dosage of antipsychotic medication was converted into chlorpromazine equivalents
(CPZE), meaning the currentdose was equivalentto 100 mg of oral dose of chlorpromazine.

Statistical analyses

All statistical analyses were performed using Statistical Package for the Social Sciences
(IBM SPSS Statistics) version 28.0. To assess differences between patients and siblings,
baseline demographic and clinical characteristics were reported and compared by using
Chi-squared tests or Kruskal-Wallis tests, for categorical and non-normal distributed data,
respectively. Kruskal-Wallis tests were followed by Games-Howell post hoc tests where
appropriate. Normality was checked visually for all numerical variables with probability
plots and scatterplots of standardized residuals.

First, to assess the association between attachment style and frequency of experienced
positive or negative symptoms in patients and siblings, linear regression analyses were
performed. Anxious and avoidant attachment scores were used as predictors (in separate
models) and the frequency of experienced positive and negative symptoms as outcome
measures. The covariates age and gender were added en bloc. In the patient group,
analyses were repeated with antipsychotic medication dosage as an additional covariate.

Second, bivariate correlations were calculated between the mediators (BIS and BAS)
and the predictors (anxious and avoidant attachment) and outcome measures (positive
and negative symptoms). Next, if regression models showed significant associations
between attachment style and frequency of experienced positive and negative symptoms,
the possible mediating effect of BIS and BAS on these associations were assessed. The
PROCESS macro version 2.0 was used, a regression path analysis tool for mediation
analysis (Hayes 2017). The covariates age and gender were added en bloc to account
for possible confounding effects. Separate analyses were used for each attachment style
predictor and BIS/BAS mediators. In the patient group, analyses were repeated with
antipsychotic medication as an additional covariate.
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All statistical tests were two-sided and statistical significance was set at p < 0.025 (0.05/2)
according to Bonferroni multiple testing correction.

RESULTS
Study sample characteristics
Comparisons regarding demographic and clinical characteristics between patients and

siblings are shown in Table 1.

Table 1. Demographic and clinical characteristics of included patients and siblings.

Patients (N=87) Siblings (N=94) Test statistic’ p-value

Male gender 72 (82.8%) 40 (42.6%) X2(2) =31.208 <0.001*
Age in years 34 (7.9) 35 (8.4) X2(2) =2.427 0.297
Education in years 17 (4.3) 17 (2.9) X2(2) =0.277 0.871
PAM anxiety 0.8 (0.5) 0.5(0.4) X2(2) = 25.927 <0.001*
PAM avoidance 1.1 (0.5) 0.9 (0.5) X2(2) =21.920 <0.001*
BIS 0.9 (0.7) 1.2 (0.6) X2(2) =10.533 0.005*
BAS 1.1 (0.4) 1.1 (0.4) X2(2) =1.076 0.584
CAPE positive 0.4 (0.5) 0.1(0.1) X2(2) =47.786 <0.001*
CAPE negative 0.9 (0.5) 0.5(0.4) X2(2) =40.298 <0.001*
DSM 1V diagnosis

Schizophrenia 47 (54.0%) - - -

Schizoaffective

disorder 18 (20.7%) - - -

Psychotic disorder 14 (16.1%) - - -

Other 8 (9.2%) - - -
IlIness duration in years 11.0 (3.7) - - -
Antipsychotic medication yes/no 5772 - - -

Antipsychotic daily dosage (CPZE)? 412.5 (354.2)

Data in N(%) or mean (SD)

1 Kruskal Wallis H test or Chi-square test results

2 See Supplement 1 for further detailed information on type and dose of antipsychotic medication use.

Abbreviations: N=number; SD=standard deviation; PAM=Psychosis Attachment Measure; CAPE=The Community
Assessment of Psychic Experience; BIS=Behavioral Inhibition System scale; BAS=Behavioral Activation System scale;
Pt=patients; Sb=siblings;

CPZE=Chlorpromazine equivalent in mg/day.

* Significant after Bonferroni correction (p < 0.025).

Associations between attachment style and positive or negative symptoms
The main results are listed in Table 2. Detailed information on the confounding effects of
age and gender are shown in Supplement 2. In patients, both attachment style domains
were positively associated with negative symptoms while controlling for age and gender.
We did not find associations between attachment style and positive symptoms. Findings
were not affected when repeating analyses with the addition of antipsychotic medication
use (Supplement 3). In siblings, we found positive associations between both attachment
style domains and both positive and negative symptoms. The R? values for the models
ranged from 0.039 to 0.491, indicating that insecure attachment explained between
3.9% and 49.1% of the variance in assessed symptom dimensions.



The mediating effect of BIS and BAS sensitivity on the association between
attachment style and positive or negative symptoms

Correlations between BIS/BAS and other study variables are shown in Supplementary
Table 4. Table 3 shows the results of the mediation analyses performed in patients and
siblings. In patients, the positive association between anxious attachment and negative
symptoms was mediated by higher BIS sensitivity. Findings were not affected when
repeating analyseswith the addition of antipsychotic daily dosage (Supplementary Table 2).

Table 2. Results of multiple linear regression model regarding the association between attachment style
and positive or negative symptoms, while controlling for age and gender.

Patients (N=87) Siblings (N=94)

8 (SE) p-value  R? 8 (SE) p-value  R?

Positive symptoms

Intercept 0.60 (0.24) 0.013 0.045 0.13 (0.07) 0.472 0.267
Anxious attachment 0.15(0.10) 0.125 0.17 (0.03) <0.001*
Intercept 0.54 (0.26) 0.044 0.039 0.12 (0.08) 0.124 0.167
Avoidant attachment 0.14 (0.11) 0.186 0.11 (0.03) <0.001*
Negative symptoms

Intercept 0.53(0.27) 0.053 0.142 0.06 (0.15) 0.707 0.491
Anxious attachment 0.39 (0.11) <0.001* 0.62 (0.07) <0.001*
Intercept 0.24 (0.29) 0.405 0.169 -0.02 (0.17) 0.921 0.340
Avoidant attachment 0.47 (0.21) <0.001* 0.44 (0.07) <0.001*

* Significant after Bonferroni correction (p < 0.025).
Abbreviations: p=regression coefficient; SE=standard error, R?=R squared.

Table 3. Mediating effect of BIS and BAS on the association between attachment style and positive or
negative psychotic symptoms, while controlling for age and gender.

Sample X Y M XtoM MtoY Direct effect Indirect effect
PAM CAPE BIS a-path  b-path ¢’ [95% ClI ab [95% CII
BAS
Patients (N=87)
anxiety negative  BIS -0.65*  -0.26* 0.22 [-0.02 - 0.46] 0.17 [0.05 - 0.321*
BAS 0.01 0.02 0.39 [0.17 - 0.601* 0.00 [-0.02 - 0.04]
avoidance  negative BIS -0.23 -0.28* 0.40 [0.18 - 0.62]* 0.06 [-0.02 - 0.19]
BAS 0.15 -0.10 0.48 [0.25 - 0.72]* -0.01 [-0.06 - 0.05]
Siblings (N=94)
anxiety positive  BIS -0.78*  -0.07* 0.11[0.04 - 0.191* 0.06 [0.01 - 0.13]*
BAS 0.09 -0.01 0.17 [0.11 - 0.24]1* -0.01 [-0.01 - 0.00]
avoidance  positive  BIS -0.43*  -0.10* 0.07 [0.01 - 0.12]* 0.04 [0.01 - 0.091*
BAS 0.02 0.01 0.1110.05-0.171* 0.00 [-0.00 - 0.01]
anxiety negative  BIS -0.78 -0.06 0.57 [0.41 - 0.741* 0.05[-0.04 - 0.15]
BAS 0.09 0.03 0.62 [0.48 - 0.75]* 0.00 [0.02 - 0.03]
avoidance negative  BIS -0.43*  -0.19* 0.36 [0.22 - 0.491* 0.08 [0.03 - 0.141*
BAS 0.02 0.09 0.4410.31 - 0.571* 0.00 [-0.03 - 0.02]

Abbreviations: N=number; 95% Cl=Confidence Interval; PAM=Psychosis Attachment Measure; CAPE=The

Community Assessment of Psychic Experience; BIS=Behavioral Inhibition System scale; BAS=Behavioral Activation
System scale; X=independent variable; Y=dependent variable ; M=mediator
* Significant after Bonferroni correction (p < 0.025).
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In siblings, analyses revealed a mediating effect of higher BIS sensitivity on the positive
association between both attachment domains and positive symptoms as well as on the
positive association between avoidant attachment and negative symptoms.

DISCUSSION

Main findings

The present study contributes to a growing body of evidence on the relationship between
insecure attachment and psychotic symptoms and extends prior studies by integrating the
sensitivity of BISand BAS as possible contributing factorstothisrelationshipin patients with
psychoticdisordersand unaffectedsiblings. We found thatanxiousandavoidantattachment
were positively associated with negative symptoms across both groups. Additionally, in
siblings, both attachment domains were positively associated with positive symptoms.

BIS sensitivity, but not BAS sensitivity, played a mediating role in the relationship between
attachment style and psychotic experiences in patients and siblings. More specifically,
in the patient group, BIS sensitivity mediated the positive association between anxious
attachment and negative symptoms. In the sibling group, BIS sensitivity mediated
the positive association between avoidant attachment and both positive and negative
symptoms, and between anxious attachment and positive symptoms.

Previous literature and proposed mechanisms

Our finding that insecure attachment is positively associated with positive symptoms
in siblings, but not in patients contradicts our expectations and is of note, given that
previous systematic reviews (Gumley, Taylor et al. 2014, Korver-Nieberg, Berry et al.
2014, Carr, Hardy et al. 2018, Lavin, Bucci et al. 2020, van Bussel, Nguyen et al. 2021)
and meta-analyses (Carr, Hardy et al. 2018, Russo, Stochl et al. 2018, Murphy, Goodall
et al. 2020, van Bussel, Nguyen et al. 2021) consistently showed associations between
insecure attachment and positive symptomatology in both clinical, clinical-high risk, and
non-clinical samples. A reason for these conflicting findings might lie in methodological
differences, such as measurements used to assess attachment style and psychotic
symptomatology. Most prior studies used observer-rated assessments of positive and
negative symptomatology, while we utilised a self-report measurement. One study used
the same measurements as we did (CAPE and PAM), but applied correlation analyses
(van Dam, Korver-Nieberg et al. 2014). Further longitudinal studies using both observer-
rated and self-report measurements are needed. However, as scores on attachment style
and symptoms are relatively more clustered at the lower ends in siblings compared
to patients, it is also possible that the association in siblings might be driven by the
"positive” relationship between lower levels of insecure attachment and lower levels
of symptoms. In other words, rather than insecure attachment correlating with higher
symptoms (as it might in patients), the association in siblings may reflect that having
more secure attachment correlates with fewer psychotic symptoms.



We found positive associations between both insecure attachment domains and negative
symptoms in patients and siblings with moderate effect sizes. Regarding avoidant
attachment, our finding is consistent with previous findings (Gumley, Taylor et al.
2014, Korver-Nieberg, Berry et al. 2014, van Bussel, Nguyen et al. 2021). However,
with regard to anxious attachment, our findings are at odds as prior systematic
reviews and two meta-analyses did not find links (Korver-Nieberg, Berry et al. 2014,
Carr, Hardy et al. 2018, van Bussel, Nguyen et al. 2021). This discrepancy might again
be explained by the use of self-report measurements in our study, while most prior
studies used observer-rated instruments. Interestingly, in their meta-analysis, Carr
et al. found significant associations after removing outliers (Carr, Hardy et al. 2018).
This result combined with our findings may suggest that the link between insecure
anxious attachment and negative symptoms is larger than previously assumed.

Different conceptual models have been proposed to explain mechanisms underlying
the relationship between attachment style and psychosis relationship. These
include affective, cognitive, and interpersonal-behavioural pathways (Newman-
Taylor, Sood et al. 2021, Sood, Carnelley et al. 2022). Individuals with insecure
attachment often hold negative views of themselves and others, exhibit poor
mentalizing capacities, and struggle with emotion regulation. These factors can
heighten hypervigilance, potentially contributing to paranoia. Furthermore, insecure
attachment is associated with reduced help-seeking and limited engagement with
services, which may reinforce paranoid beliefs by restricting opportunities from having
positive experiences with other people that could challenge their mistrust of others.

To the best of our knowledge, there are no previous studies investigating the mediating
effect of BIS and BAS sensitivity on the association between insecure attachment and
positive or negative symptoms in clinical or non-clinical samples. Nonetheless, our
finding of a mediating effect of BIS accords with previous studies, showing associations
between attachment style and BIS sensitivity in the general population and in patients
with non-psychotic disorders (Meyer, Olivier et al. 2005, Jiang and Tiliopoulos 2014,
Monteleone, Cardi et al. 2018), and between BIS sensitivity and positive and negative
symptoms (Scholten, van Honk et al. 2006, Felice Reddy, Green et al. 2014). The
cross-sectional design of our study precludes inferences regarding the direction of the
relationship between attachment style, BIS sensitivity, and psychosis. However, we
would like to discuss possible explanations. The mediating effect of BIS sensitivity can be
explained by the theory that individuals with insecure attachment styles have difficulties
in regulating feelings of stress, threat or danger (Bowlby 1969, Ainsworth 1978). This
might contribute to a lower threshold for triggering BIS or even to constant activation of
BIS (Davis, Shaver et al. 2003). High BIS sensitivity might lead to an increased tendency
to over-interpret situations as stressful, threatening or dangerous, which in turn could
lead to a higher frequency of (sub)clinical positive psychotic symptoms such as paranoia
(Myin-Germeys, van Os et al. 2001, Scholten, van Honk et al. 2006). Similarly, in order
to cope with these stressful or threatening situations, the higher BIS sensitivity might
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reinforce avoidant behaviour and thus contribute to a higher frequency of (sub)clinical
negative psychotic symptoms such as social withdrawal or anhedonia. The just proposed
pathways are broadly congruent with the affective pathway to psychosis (Myin-Germeys
and van Os 2007). This theory states that in individuals highly sensitive to stress, daily life
stressors can trigger increased emotional reactivity, which may lead to the development of
psychosis. Reversely, positive and negative psychotic experiences can further disrupt BIS
sensitivity, which could contribute to higher levels of attachment insecurity. For example,
several symptoms of psychosis relate to misinterpretation of intentions, dysregulation
of emotions and difficulties in maintaining close relationships (Underwood, Kumari et
al. 2016, Fett, Hanssen et al. 2022), which could be translated into increased sensitivity
of BIS (Gray 1982). In a social context, avoidant behaviour and negative emotions
could translate to either fear of rejection and negative focus in relationships (anxious
attachment) or avoidance of emotions and negative beliefs about others (avoidant
attachment). To enhance our understanding of the proposed pathways, other factors that
may play a part in the interrelation such as emotion regulation, personality traits, early
life experiences, coping and self and other schemas are interesting to explore in future
research. Longitudinal studies are needed to evaluate causal chains between BIS/BAS
sensitivity, attachment style and these possibly related constructs.

It is interesting to consider the close conceptual resemblance among insecure
attachment, BIS, and negative symptoms when interpreting the observed relationship
between these constructs. In the current study we focused on negative symptoms as a
whole rather than on individual domains. This raises the intriguing question whether
specific individual negative symptom domains (such as social withdrawal or avolition)
are differentially associated. Elaborating on this, these individual domains may perhaps
even be interpreted as attachment behaviour rather than uniformly as negative symptom.
On the other hand, attachment style and the BIS are proposed to be biological based
interpersonal or affective behavioural regulation systems that can be activated (Bowlby
1969, Gray 1994), unlike negative symptoms which are generally considered less
situational dependent (Heilbronner, Samara et al. 2016). This might point in the direction
that the attachment and BIS system are correlated factors rather than analogous
constructs to negative symptoms. It is an interesting idea for future research to conduct
the analyses on individual negative symptom domain levels instead of the overall negative
symptom construct to address these questions. Besides, we did not distinguish between
primary or secondary negative symptoms, which might be a valuable distinction to make
in further work.

The absence of a mediating role for BAS sensitivity on the association between insecure
attachment and symptomatology is unexpected as previous studies showed direct
associations between insecure attachment and BAS sensitivity (Meyer, Olivier et al. 2005,
Huh, Jeong et al. 2020), and between BAS sensitivity and symptoms of psychosis (Tso
et al, 2014). Nonetheless, our result points in the same direction as a study of Scholten
et al. (2006), who also did not find an association between BAS sensitivity and positive,



and negative symptoms in both schizophrenia patients and healthy controls. Combined
with the findings of their study, our findings suggest that BIS sensitivity is more strongly
linked to insecure attachment and psychosis than BAS sensitivity. It makes intuitively
sense that fluctuations in threat levels would impact insecurely attached individuals
experiencing psychotic symptoms more profoundly than fluctuations in reward levels.
Notwithstanding, this interpretation must be considered preliminary. In the present
study, we evaluated BIS and BAS sensitivity in separate models as Gray (Gray 1994)
supposed BIS and BAS are independent systems. However, it is possible that BIS and
BAS function as antagonists and influence each other, as was postulated in the joint
subsystems hypothesis (Corr 2002). It could be meaningful to identify subgroups based
on BIS and BAS sensitivities combined. This aligns with recent calls for a personalized
medicine approach to psychosis (Newman-Taylor and Bentall 2024). Another explanation
could be the use of antipsychotic medication, as antipsychotic medication is thought to
interfere with the activity of BAS through inhibition of dopaminergic neurotransmission
(Scholten et al., 2006). In the current study, adding antipsychotic medication dosage
as covariate did not change the results. Since 57 out of 59 patients reported the use
of antipsychotic medication we did not have enough power to test the influence of
antipsychotic medication use. Future studies are needed to further explore the possible
confounding effect of antipsychotic medication.

Clinical implications

Although the results of this study are preliminary, they suggest several potential clinical
implications. Additional research is needed to confirm the relevance and refine clinical
practices accordingly.

Current therapeutic approaches often primarily focus on psychotic symptoms, potentially
overlooking the possible role of BIS sensitivity and insecure attachment as contributing
factors. Our findings underscore the importance of addressing BIS sensitivity and
attachment style in the treatment strategies for patients with psychotic disorders and
individuals with an increased vulnerability for developing psychosis. Given the absence
of such evidence based interventions in patient groups, focusing on the therapeutic
alliance may serve as first step. Positive relational experiences may serve as opportunity
to reshape or improve previous maladaptive belief patterns.

Our findings suggest that interventions that are targeted on reducing BIS sensitivity
would be more effective than targeted on BAS sensitivity. However, it seems unlikely that
encouraging BAS sensitivity would be detrimental. Increasing BAS activity and thereby
enhancing cues for reward in life might encourage rewarding social interactions and
improve well-being(Verdejo-Garcia, Rossi et al. 2024).

From a cognitive perspective, it is the meaning of psychotic experiences (rather than the
psychotic experiences themselves) that is assumed to determine individuals” emotional
and behavioural responses. This is an interesting topic for future studies and may
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provide an entry point for interventions, specifically addressing the interpretation and
meaning of psychotic experiences. By targeting maladaptive beliefs and fostering more
adaptive cognitive appraisals of stimuli, cognitive interventions can potentially reduce
BIS sensitivity.

Strengths and limitations

The current study expands on earlier studies in several ways. We are the first to suggest
increased BIS sensitivity as a pathway that may explain the relationship between
attachment style and frequency of (sub)clinical psychotic symptoms. Therefore, the
current study contributes to a better understanding of how attachment experiences may
affect psychotic symptom dimensions. We included patients with non-affective psychotic
disorder and unaffected siblings. Inclusion of unaffected siblings allows the exploration of
associations in individuals with an increased psychotic liability without the confounding
effects of illness-related factors. However, findings of the current study should be viewed
in light of some limitations. First, the naturalistic and cross-sectional design of the
study does not allow for conclusions regarding causality. Future longitudinal studies are
required to assess the direction of the complex relationship between attachment style,
BIS and BAS sensitivity and psychotic symptoms. Second, self-report questionnaires have
been used to assess attachment style, BIS and BAS sensitivity and psychotic symptoms,
introducing the possibility of self-report bias. Third, the patient sample from GROUP
consists of relatively high functioning patients, both able and willing to collaborate with
study procedures and follow-up assessments (Korver, Quee et al. 2012). This warrants
cautiousness in generalization of the findings for the group of patients with psychotic
disorders as a whole. Moreover, future work could include patients with different iliness
progression. Lastly, in the current study, only the attachment domains anxious attachment
and avoidant attachment were captured. Recently, the PAM has been revised in order to
add the dimension disorganized attachment to the two traditional dimensions, as this
dimension might be more closely associated with vulnerability to psychosis (Pollard,
Bucci et al. 2020). Moreover, the revised version include different items in the anxious
and avoidant attachment subscales. Future studies should replicate our findings by using
the revised scale.

In conclusion, we showed that BIS sensitivity had a mediating effect on the association
between insecure attachment and psychotic experiences in patients with psychotic
disorders and those with a heightened vulnerability to developing psychosis. Although
current results are preliminary, we encourage clinicians to explore how patients’
attachment style and sensitivity for punishment affects their personal experiences
and interactions with others. This might be a valuable future target for treatment
interventions, such as social skills training with ultimately ameliorating negative
symptoms (Turner, McGlanaghy et al. 2018). Further prospective research is needed to
deepen our understanding of the interplay between insecure attachment, BIS sensitivity
and psychosis.
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ABSTRACT

Objective: In patients with psychotic disorders, insecure attachment styles and impaired
social functioning are highly prevalent. Our aim was to explore the multi-cross-sectional
and longitudinal associations between attachment style and social functioning.

Methods: This study was performed in a subsample of 119 patients with non-affective
psychotic disorders, 128 unaffected siblings and 66 healthy controls within the Genetic
Risk and Outcome of Psychosis (GROUP) Study. Attachment style (using the Psychosis
Attachment Measure) and three social functioning domains, namely withdrawal,
interpersonal behaviour and pro-social activities as measured with the Social Functioning
Scale (SFS) were assessed on two moments in time. Generalized linear mixed models
and linear regression models were used. Bonferroni correction for multiple testing was
applied.

Results: In the patient group, a significant negative association was found between
avoidant attachment and pro-social functioning. In the sibling and control group, we
found significant negative associations between avoidant attachment and the social
functioning domains withdrawal and interpersonal behaviour. We also found a significant
negative association between anxious attachment and the social functioning domain
withdrawal in siblings. Higher levels of insecure anxious attachment at baseline predicted
a reduction of the social functioning domain interpersonal behaviour in siblings over a
period of three years on a trend level.

Conclusions: Findings indicate that levels of insecure attachment are elevated in patients
with psychotic disorders and have a negative association with social functioning in both
patients, siblings and controls. These findings warrant specific attention for attachment
style in the treatment of patients with psychotic disorders and individuals with an
increased vulnerability for developing psychosis.



INTRODUCTION

Impairment in social functioning is an important feature of psychotic disorders. A
substantial proportion of patients with a psychotic disorder experiences impairments
in the ability to work or study, to establish social relationships or to participate in
recreational and community activities (Pearse, Bucci et al. 2020). Moreover, impaired
social functioning is often already present in individuals at risk for psychosis (Hans,
Auerbach et al. 2000, Ballon, Kaur et al. 2007, Velthorst, Fett et al. 2017), and in first-
degree relatives of individuals with psychotic disorders (Mondragén-Maya, Ramos-
Mastache et al. 2017). The impairments in social functioning are related to adverse
outcomes (Bellido-Zanin, Pérez-San-Gregorio et al. 2015, Degnan, Berry et al. 2018)
and contribute to a reduced quality of life (Mow, Gandhi et al. 2020). Therefore, social
functioning has become an important outcome measure in the treatment of psychotic
disorders and is recognized as an important determinant of treatment success (Burns and
Patrick 2007). Greater insight into the underlying factors leading to impairments in social
functioning, can enhance our understanding of psychotic disorders and can contribute to
more targeted interventions for patients with a psychotic disorder.

A concept relevant to social functioning is attachment style. According to the attachment
theory, the pattern of interaction between children and their primary caregivers leads
to the development of internal working models, which include mental representations
about self and others. These representations function as guidance for thoughts, feelings
and behaviour in social interactions into adulthood (Bowlby 1996). Attachment style is
typically classified as secure or insecure. Insecure attachment has been conceptualized
as two underlying dimensions: anxious attachment and avoidant attachment (Brennan
1998). Anxious attachment is characterized by a continuous desire for affirmation and
a fear of rejection, making physical or emotional distance difficult to tolerate. Avoidant
attachment is characterized by avoidance of intimacy and a continuous desire for control
and autonomy, making physical or emotional closeness difficult to tolerate.

A meta-analysis of the relationship between attachment style and psychosis showed that
the prevalence of insecure attachment styles was higher in individuals with psychosis
than in non-clinical samples (76 and 38 percent, respectively) (Carr, Hardy et al. 2018).
Given the higher prevalence of impaired social functioning (Hans, Auerbach et al. 2000,
Ballon, Kaur et al. 2007, Velthorst, Fett et al. 2017, Pearse, Bucci et al. 2020), as well as
the higher prevalence of insecure attachment styles in patients with a psychotic disorder
compared to non-clinical samples (Korver-Nieberg, Fett et al. 2013, van Dam, Korver-
Nieberg et al. 2014, Carr, Hardy et al. 2018), the relationship between attachment style
and social functioning in patients with psychotic disorders is a potentially important
area of research. However, to date it is seldom investigated (Pearse, Bucci et al. 2020).
The majority of studies have explored the association between attachment style and
interpersonal relationships, such as the therapeutic relationship (Berry 2020). Overall
findings indicate that specifically avoidant attachment is associated with more difficulties
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in the therapeutic relationship (McGonagle, Bucci et al. 2021). A few studies focussed
on the association between attachment and (social) functioning (Tyrrell, Dozier et al.
1999, Couture, Lecomte et al. 2007, Hansen, Torgalsbgen et al. 2013, Berry, Gregg et
al. 2015, Olbert, Penn et al. 2016, Palmier-Claus, Berry et al. 2016), they show little
consistency or overlap. Taken together, there is some evidence to suggest that secure
attachment is associated with better functioning, and insecure attachment is associated
with impairments in functioning (Tyrrell, Dozier et al. 1999, Couture, Lecomte et al. 2007,
Hansen, Torgalsbgen et al. 2013, Berry, Gregg et al. 2015, Olbert, Penn et al. 2016,
Palmier-Claus, Berry et al. 2016, Pearse, Bucci et al. 2020). Inconsistencies between the
results may be due to heterogeneity regarding the included population, sample size or
measurement of attachment style or (social) functioning.

To the best of our knowledge, this is the first study investigating the relationship between
attachment style and three social functioning domains, namely withdrawal, interpersonal
behaviour and pro-social activities in a sample of patients with a psychotic disorder,
unaffected siblings and non-clinical controls across two different assessments times
(multi-cross-sectional). As social functioning deficits in patients with psychosis are
highly prevalent and clinically relevant, understanding the potential predictive value
of attachment style would provide important knowledge. Moreover, investigating this
associations across different vulnerability groups, by including healthy controls and un-
affected siblings has not been done before. Therefore, we believe it is very relevant to
study the association between attachment style and social functioning.

Our primary aim was to evaluate whether attachment style was associated with social
functioning across two different assessment times. Furthermore, we aimed to explore
the association between baseline adult attachment style and change in social functioning
over time. We hypothesized that a more insecure attachment style (higher baseline
scores on avoidant or anxious attachment) is associated with worse social functioning
over time. Moreover, we expected that attachment style is associated with change in
social functioning in its trajectory over time, with participants with higher levels of
avoidant and/or anxious attachment showing less long-term improvement in social
functioning over time. Ultimately, a clearer understanding of the role of attachment style
in social functioning may be informative for more targeted interventions for patients with
a psychotic disorder and/or those at-risk for psychosis.

METHODS

Study design and participants

Patients in the present study were included at the Amsterdam site of the Genetic Risk and
Outcome of Psychosis (GROUP) study. GROUP is a Dutch multi-site naturalistic follow-up
study (after three and six years) designed to study risk and protective factors influencing
the onset and course of psychotic disorders in patients, their unaffected family members,



and non-related controls. The full procedure of the study has been described elsewhere
(Korver, Quee et al. 2012). The present study consists of a subsample of 415 participants
(161 patients, 181 siblings and 73 controls) of whom complete datasets for attachment and
social functioning were available at at least one assessment time (see supplement 4). All
participants were invited to take partin a follow up measurement. The study was approved
by the Medical Ethics Committee of the Academic Medical Centre of Utrecht. Written
informed consent was obtained from participants before they were enrolled in the study.

Measurements

Social functioning

Social functioning was measured with the Social Functioning Scale (SFS) (Birchwood,
Smith et al. 1990). This 24 item self-report questionnaire consists of seven different
domains, with higher scores reflecting higher levels of social functioning. As we aimed to
investigate social functioning (rather than general functioning), we only wanted to include
SFS domains that reflect social functioning. In line with Schneider and colleagues (14),
we omitted the SFS subscales independence-competence, independence-performance
and employment/occupation and also recreation as this domain assesses engagement in
hobbies and activities and is not specifically linked to interaction to others. In the current
study, we used three out of the seven social functioning domains, namely withdrawal,
interpersonal behaviour and pro-social activities.

Attachment style

Adult attachment style was measured with the Psychosis Attachment Measure (PAM)
(Berry 2006, Korver-Nieberg 2014). The PAM is a 15-item questionnaire with seven items
reflecting avoidant attachment and eight reflecting anxious attachment. Average item
scores were calculated for avoidant and anxious attachment, with higher scores reflecting
higher levels of insecure attachment (Berry 2006, Berry, Barrowclough et al. 2008).

Covariates

To correct for possible confounding effects, the covariates age, gender, years of education
as a proxy for socioeconomic status and severity of psychopathology were selected
based on previous reported associations with attachment style or social functioning (van
Dam, Korver-Nieberg et al. 2014, Velthorst, Fett et al. 2017, Carr, Hardy et al. 2018,
Pearse, Bucci et al. 2020). Sociodemographic data was evaluated using a self-reported
questionnaire, specifically developed for the GROUP-study. The presence and severity
of psychotic symptoms was measured with the Community Assessment of Psychotic
Experiences in all participants (CAPE) (Konings, Bak et al. 2006). This 42-item self-report
questionnaire measures the lifetime prevalence of positive, negative and depressive
symptoms. A mean total score was calculated for the different subscales.

Statistical analyses
All analyses were performed using Statistical Package for the Social Sciences (IBM
SPSS Statistics) version 26.0. Normality was checked for all numerical variables visually
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with probability plots and scatterplots of standardized residuals. Differences between
groups regarding baseline demographic and clinical characteristics were compared by
one-way (welch) ANOVA, Chi? test or Kruskal-Wallis tests, for normal, categorical and
non-normal distributed data, respectively. Kruskal-Wallis tests were followed by Games-
Howell and Mann-Whitney U post-hoc tests where appropriate. Moreover, correlations
between attachment style, social functioning and psychopathology were assessed using
Spearman’s correlation (supplementary table 1).

To investigate potential between-group differences in the association between attachment
styleandsocialfunctioningwetestedattachmentstylexstatusgroupinteractioneffectsusing
generalizedlinermixed models (GLMM) inthe overallsampleforthethreesocial functioning
outcome domains. Because these models showed significant differences between status
groups (see supplement 2), we subsequently fitted models investigating the association
between attachment style and social functioning domains for each group separately.

To examine the association between attachment style and social functioning at baseline
and three years later (multi-cross-sectional), the three social functioning outcome
domains were subsequently added as dependent variables and the attachment domains,
time and covariates (age and gender) were added as fixed effects with separate models for
both attachment domains. We also added intercepts for subjects and random slopes for
time as random effects as repeated assessments were nested within subjects. In a second
set of models, the covariates education and severity of psychopathology were added.
Models were computed with the unstructured covariance setting. Since three different
outcome variables were tested (three domains of SFS), we used a Bonferroni correction
to minimize the risk of type | errors. Thus, the two-tailed significance threshold was set
at 0.017 (0.05/3). All models were fitted using restricted maximum likelihood (REML)
estimation, allowing for the use of all available data under the assumption that data is
missing at random. We tried to make this tenable by comparing individuals lost to follow
up to those providing complete data sets on social functioning outcome measures.

To examine the prospective long-term associations between baseline attachment style
and change in social functioning, we calculated change scores for all three social
functioning domains over the 3-year follow-up period. Given the previously demonstrated
stability of attachment style over time, as conducted by our group, we used baseline
scores for both attachment domains (1). Subsequently, we ran multiple linear regression
models with these change scores as outcome and age, gender, education and severity
of psychopathology added as covariates. Again, we used separate models for both
attachment domains.



RESULTS

Study sample demographics and characteristics

At baseline, data on PAM and SFS were available for 119 patients, 128 siblings and 66
controls. Differences in demographic data between status groups at baseline are presented
in table 1. Baseline characteristics of attachment style and social functioning are listed in
table 2. Correlations between attachment style, social functioning and psychopathology
at baseline are shown in supplementary table 1. Our results indicate that negative and
depressive symptomatology was more strongly correlated to insecure adult attachment

style than positive symptomatology across all groups.

Table 1. Study sample characteristics of included patients, siblings and controls at baseline.

Patients Siblings Controls Test statistic’ p-value  Post hoc?
(n=161) (n=181) (n=73)

Male gender 134 78 47 X?=58.094 <0.001

-n (%) (83.2%) (43.3%)  (65.3%)

Age in years 31.96 (7.90) 32.31 31.30 F(2, 183.90) 0.753 -

- mean (sd) (8.53) (10.41) =0.284

Education in years 15.91 (3.76) 16.73 17.79 F(2, 216.48) <0.001 Pat < cont

- mean (sd) (3.64) (2.73) =9.080

DSM 1V diagnosis

-n (%)

Schizophrenia 100 (62.1%) - -

Schizophreniform disorder 2 (1.2%) - -

Schizoaffective disorder 25 (15.5%) - -

Psychotic disorder 21 (13.0%) - -

Delusional 1(0.6%) - -

Other 11 (6.8%) - -

lliness duration in years 9.35(5.25) - -

- mean (sd)

CAPE

- mean (sd)

Positive symptoms 0.49 (0.54) 0.11 0.09 F(2,224.759)  <0.001 Pat > sib & cont
(0.15) 0.11) =40.083

Negative symptoms 0.94 (0.58) 0.49 0.35 F(2,237.137)  <0.001 Pat > sib > cont
(0.44) (0.29) =55.099

Depressive symptoms 0.84 (0.54) 0.52 0.36 F(2,234.691)  <0.001 Pat > sib > cont
(0.42) (0.28) =38.787

Antipsychotic medication 116/4/41 - - - - -

yes/no/unknown

TWelch's F-test for mean comparison for status
2Games-Howell Post Hoc Test results
Abbreviations: sd=standard deviation, pat=patients, sib=siblings, cont=controls

Three years later, 64.5% of the participants were lost to follow-up. Therefore, the sample
size for the longitudinal analyses with complete datasets on PAM and SFS at both
assessments time was reduced to 45 patients, 41 siblings and 25 controls. We compared
participants included in these longitudinal analyses with those lost to follow up. Analyses
yielded that patients and siblings lost to follow up did not differ in baseline attachment style,
social functioning, age, gender, education, illness duration, severity of psychopathology
compared to patients and siblings with complete social functioning data. Patients were also
comparable regarding use of antipsychotic medication and DSM diagnosis. Controls lost
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to follow up were more often male (n=35 vs n=12, p=0.025) younger (M=27.90, SD=7.87,
p=0.002) and higher educated (M=18.63, SD=2.30, p=0.015) at baseline than those with
complete data (age: M=36.80, SD=12.22; education M=17.04, SD=2.75). There were no
differences in baseline attachment style, social functioning or severity of psychopathology.

Table 2. Attachment style and social functioning outcome measures of included patients, siblings and
controls.

Patients Siblings Controls Test-statistic’ p-value  Post-hoc?
(n=161) (n=181) (n=73)

Attachment

Anxiety 0.67 (0.88) 0.44 (0.44) 0.22(0.33) H(2)=40.183 <0.001 Pat > sib > cont

Avoidance 1.17(0.67)  0.83(0.67) 0.67 (0.50) H(2)=46.724 <0.001 Pat > sib & cont

Social functioning

Withdrawal 104.50 116.50 124.50 H(2) = 104.254 <0.001 Pat <sib & cont
(16.50) (14.50) (23.00)

Interpersonal 124.00 145.00 145.00 H(2) =102.521 <0.001 Pat <sib & cont

behaviour (40.00) (0.00) (0.00)

Pro-social activities 116.00 124.00 129.00 H(2) = 45.521 <0.001 Pat < sib < cont
(25.75) (16.75) (11.50)

Data are in median (interquartile range)

1 Kruskal Wallis H test for median comparison for status.

2 Mann Whitney U Post Hoc test for median comparison for status.
Abbreviations: pat=patients, sib=siblings, cont=controls

Multi-cross-sectional associations between attachment style and social
functioning

Multi-cross-sectional associations between the attachment domains and the three social
functioning domains were first assessed by fitting generalized linear mixed models, while
controlling for age and gender. In patients, we found significant negative associations
between both attachment domains and all three social functioning domains, except the
association between anxious attachment and pro-social functioning which did not reach
significance at the 0.017 level (supplementary table 3). In siblings, significant negative
associations between both attachment domains and the social functioning domains
withdrawal and interpersonal behaviour were found. In controls, analyses yielded
significant negative associations between both attachment domains and the social
functioning domain withdrawal.

After adding additional covariates (education and severity of psychopathology), the
negative association between avoidant attachment and pro-social activities remained
significant in the patient group (estimate -5.757, SE 1.738, p 0.001) (table 3). In siblings
and controls, all of the previous found significant associations remained significant. In
siblings, both avoidant and anxious attachment were associated with withdrawal (estimate
-7.731, SE 1.527, p <0.001 and estimate -9.933, SE 2.104, p <0.001, respectively) and
interpersonal behaviour (estimate -7.257, SE 2.014, p<0.001 and estimate -9.267, SE
2.785, p <0.001, respectively). In controls, both avoidant and anxious attachment were
associated with withdrawal (estimate -9.078, SE 3.043, p 0.004 and estimate -10.624, SE
4.162, p 0.012, respectively). No other significant associations were found.



Table 3. Associations between attachment style and social functioning outcome measures by group
status, corrected for all covariates.

Patients Siblings Controls
SFS B SE p B SE p B SE p
Withdrawal
Intercept 119.358 5.805 <0.001 118.311  4.737 <0.001 107.587 9.087 <0.001
PAM avoidance -2.228 1.358 0.104 -7.731 1.527 <0.001*  -9.078 3.043 0.004*
Intercept 118.662 5.781 <0.001 118.719  4.727 <0.001 109.801 7.885 <0.001
PAM anxiety -2.178 1.547 0.161 -9.933 2.104 <0.001*  -10.624 4.162 0.012*
Interpersonal behaviour
Intercept 129.936 9.660 <0.001 150.333 5.173 <0.001 142.761 9.928 <0.001
PAM avoidance -6.686 2.946 0.024 -7.257 2.014 <0.001*  -3.575 3.149 0.259
Intercept 126.462 9.193 <0.001 150.429 5.142 <0.001 139.045 6.298 <0.001
PAM anxiety -5.731 2.834 0.045 -9.267 2.785 <0.001*  -.354 3.694 0.924
Pro-social activities
Intercept 123.686 6.784 <0.001 115.180 4.864 <0.001 120.783 7.889 <0.001
PAM avoidance -5.757 1.738 0.001*  0.001 1.724 1.000 -1.681 2.786 0.548
Intercept 121.079 7.044 <0.001 115.243 4.912 <0.001 119.823 8.013 <0.001
PAM anxiety -3.950 2.215 0.076 -0.253 2.467 0.919 1.788 3.694 0.630

PAM= Psychosis Attachment Measure
SFS= Social Functioning Scale
* Significant after Bonferroni correction (p<0.017)

Table 4. Longitudinal results from multiple regression models regarding attachment style and change in
social functioning, corrected for all covariates.

Patients Siblings Controls
SFS B (SE) p B (SE) p B (SE) p
Withdrawal
Constant 4.333 (9.563) 0.653  41.411 (12.681) 0.003  18.212(20.122) 0.378
PAM avoidance -2.413 (3.197) 0.455 -4.442 (4.887) 0.370  0.960 (7.331) 0.897
Constant 3.813(9.755) 0.698 37.984 (12.263) 0.004 17.970 (20.125) 0.384
PAM -1.122 (3.606) 0.758 -0.413 (6.089) 0.946  -1.359 (10.704) 0.900
anxiety
Interpersonal behaviour
Constant -12.400 (18.311)  0.503  1.744 (16.406) 0.916  47.333 (24.571) 0.071
PAM avoidance -1.713 (6.122) 0.781 -6.808 (6.323) 0.289  2.948 (8.951) 0.746
Constant -14.001 (18.570)  0.456 -3.999 (14.636) 0.786  48.278 (23.744) 0.058
PAM 1.152 (6.865) 0.868 -18.034 (7.267) 0.018  14.538 (12.268) 0.266
anxiety
Pro-social activities
Constant 1.954 (8.893) 0.827 5.770 (8.771) 0.515  10.630 (16.867) 0.537
PAM avoidance 2.276 (2.973) 0.449  2.685 (3.380) 0.433  -12.370 (6.145) 0.060
Constant 0.274 (8.857) 0.976 7.663 (8.183) 0.356  11.795 (18.677) 0.536
PAM 4.494 (3.274) 0.178 -6.088 (4.063) 0.144  -4.136 (9.934) 0.682

anxiety

PAM= Psychosis Attachment Measure
SFS= Social Functioning Scale
* Significant after Bonferroni correction (p<0.017)

Associations between attachment style and change in social functioning

The predictive value of attachment style on the course of the social functioning domains
was investigated through multiple regression analyses in a subsample of 45 patients with
psychotic disorders, 41 unaffected siblings and 25 healthy controls, while controlling for
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all covariates. In siblings, higher scores on anxious attachment predicted a reduction in
interpersonal behaviour over time on trend level (estimate -18.034, SE 7.267, p 0.018)
(table 4). In patients and controls, attachment style at baseline did not significantly
predict change in social functioning domains over time.

DISCUSSION

Summary of findings

The present study aimed to explore the multi-cross-sectional and prospective association
between attachment style and three social functioning domains, namely withdrawal,
interpersonal behaviour and pro-social activities in a sample of patients with a non-
affective psychotic disorder, unaffected siblings and healthy controls over a period of
three years. Our main finding is that in patients, siblings and controls, attachment style
is negatively associated with social functioning, although the social functioning domains
involved differ between groups. In patients higher scores on avoidant attachment were
associated with lower scores on all three social functioning domains and notably, the
association between avoidant attachment and pro-social functioning remained after
correcting for level of education and severity of psychopathology. In siblings and
controls, both attachment domains were associated with withdrawal, whereas in siblings
they were also associated with interpersonal behaviour.

Inline with our second hypothesis, attachment style predicted change in social functioning
over time in siblings on a trend level.

Our findings compared to previous research findings

We confirm the higher prevalence of insecure attachment in patients with psychotic
disorders compared to siblings and controls, in accordance with previous studies (Korver-
Nieberg, Fett et al. 2013, van Dam, Korver-Nieberg et al. 2014, Carr, Hardy et al. 2018).

In line with our main finding, three other cross-sectional studies found associations
between attachment style and social functioning, although these studies used other
measurements (Couture, Lecomte et al. 2007, Olbert, Penn et al. 2016, Palmier-Claus,
Berry et al. 2016). Olbert and colleagues (2016) found associations between attachment
style and community functioning ratings in patients with schizophrenia. Palmier and
colleagues (2016) studied a combined sample of patients with schizophrenia, first episode
psychosis and at ultrahigh risk for psychosis and found a significant negative effect of
anxious attachment on social functioning. In patients with first episode psychosis, Couture
and colleagues (2007) reported associations between avoidant attachment and social
and independent living skills. Our study validates these previous results and contributes
new insight regarding associations across different vulnerability groups by including
unaffected siblings and healthy controls and correcting for relevant confounders.



Partly in contrast to our results, two cross-sectional studies (Tyrrell, Dozier et al. 1999,
Hansen, Torgalsbgen et al. 2013) did not find an association between attachment
and (social) functioning. However, both studies used different predictor or outcome
measurements and included a more heterogeneous sample consisting of patients with
psychotic disorders or bipolar disorders.

To the best of our knowledge no previous studies evaluated the longitudinal association
between attachment style and social functioning over time. One previous study evaluated
the longitudinal association between attachment style (PAM) and global functioning (GAF)
over time (Berry, Gregg et al. 2015) in a sample of patients with psychotic disorders and
comorbid substance disorders and showed that avoidant attachment was an independent
predictor for GAF scores at one and two years follow up when corrected for baseline GAF
score and alliance of the therapist and patient. In that study no correction for severity of
psychopathology or substance use was applied. In line, in the current study, we found
attachment style of siblings to be a predictor of change in the social functioning domain
interpersonal behaviour over time on a trend level when correcting for covariates.

Interpretations

As mentioned, we found multi-cross-sectional associations between attachment style
and social functioning across all groups and a longitudinal association in siblings across
three year follow-up. This suggests that attachment style has a significant bearing on
social functioning, independent of iliness related factors. This is of interest in patients in
whom an insecure attachment style is more prevalent and social contact might already be
limited by psychotic symptoms (Pearse, Bucci et al. 2020) and in siblings, who share an
increased risk for psychosis. Previously, impairment in premorbid social functioning has
been described an important prognostic factor of onset and course of psychotic disorders
(Bailer, Brauer et al. 1996, Cechnicki, Bielafiska et al. 2020). Extending these findings, the
current study underlines the importance of addressing impairments in social functioning
and its association with attachment style before the onset and during the course of
psychotic disorders. Hence, early targeted interventions aimed at improving attachment
style to prevent social impairment might be particularly important in insecure attached
individuals at risk for psychosis (Alvarez-Jimenez, Gleeson et al. 2018). According to a
systematic review, there is evidence to suggest that psychotherapy can improve adult
attachment security in non-psychotic groups (Taylor, Rietzschel et al. 2015). These
improvements seemed to be achieved across different therapy settings, different patient
groups, and different therapy forms (Taylor, Rietzschel et al. 2015). These findings need
to be confirmed in future studies in patients with psychotic disorders or those at-risk for
psychosis. As studies developing evidence-based interventions are currently missing,
for now, clinicians may consider to focus on strengthening the therapeutic alliance and
thereby possibly increasing secure attachment representations as a first step (Korver-
Nieberg, Berry et al. 2014).
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A possible explanation for the absence of a significant association between attachment
style and change in social functioning, might be the relatively small sample size of our
subsample, attachment style might not have enough power to bring about change in
social functioning. An alternative explanation in patients might be an overarching effect
of psychotic symptoms on change in social functioning. It is an interesting suggestion
for future studies to study the mechanisms between attachment style, psychopathology
and social functioning.

Our findings indicate that an avoidant attachment style is more strongly associated with
social functioning than an anxious attachment style. Intuitively, this can be explained by
its very definition, as people with an avoidant attachment style tend to avoid intimacy
and physical or emotional closeness (Bowlby 1996). Although, anxious attachment
styles also lead to ruptures in social contact given the overdependence on others and
hypersensitivity to rejection of people with an anxious attachment style, our results
indicate anxious attachment is a less robust predictor of social functioning.

We can only speculate about the reasons for the different combinations of associations
between attachment domains and social functioning domains. Other unmeasured factors
related to attachment style may also play a role in determining social functioning, such as
sensitivity towards rejection, coping style or emotion recognition (Berry, Barrowclough
et al. 2007, Korver-Nieberg, Berry et al. 2014, Pena-Garijo and Monfort-Escrig 2021).
These processes are likely to display a negative influence on social functioning and the
development or maintenance of psychotic symptoms (Berry, Barrowclough et al. 2007,
Korver-Nieberg, Berry et al. 2014, Pena-Garijo and Monfort-Escrig 2021). Interventions
focused on these factors by e.g. improving communication and stress coping skills could
be valuable across the different groups in preventing deterioration as well as improving
deficits. It could also be argued that the differential findings across groups are due to
the preponderance of males in the patient group (van Dam, Korver-Nieberg et al. 2014),
however gender did not seem to have a significant effect on social functioning in all
models. Unfortunately, the sample is too small to enable separate analyses by gender.
Future studies are required to validate our findings and elucidate the interplay of other
mediating or moderating factors in order to enhance our understanding how attachment
styles are associated with specific social functioning domains.

Strengths and limitations

The current study extends the findings of previous studies in several ways. We were the
firstto compare patients with psychotic disorders, unaffected siblings and healthy controls
in a multi-cross-sectional and prospective longitudinal design. We controlled for several
relevant a priori selected confounders namely age, gender, education and severity of
psychopathology. Moreover, we investigated specific associations with social functioning
byselectingthreesubdomainsofsocialfunctioninginstead ofasocialfunctioningtotalscore.
As the significant associations differ across the subdomains, the current study underlines
the importance of distinguishing different social functioning domains in future studies.



In interpreting our findings, some limitations need to be taken into consideration.
First, self-report questionnaires have been used to assess attachment style and social
functioning. Therefore, the reported perception of participants about attachment and
social functioning might not overlap entirely with the actual measured constructs, which
introduces the possibility of self-report biases (Olbert, Penn et al. 2016). Second, in
general the naturalistic design of the study does not allow for any conclusions regarding
causation. Further longitudinal and intervention studies are needed as it is possible
that the association we found is due to reversed causation (impaired social functioning
may generate a more insecure attachment style). Third, in our prospective longitudinal
subgroup analyses the sample size of the separate groups (in particular the control
group) was relatively small, but sufficient, for conducting mixed model analyses. Fourth,
it is widely assumed that attachment style is relatively stable over time (Waters, Merrick
et al. 2000, Chris Fraley 2002), therefore we presume that the adult attachment style
as measured with the PAM is a moderate reflection of early attachment style. Future
longitudinal studies are warranted to test whether adult attachment as measured with the
PAM is indeed a reflection of early attachment as well. Fifth, our findings indicate that our
clinical sample consists of a rather high functioning group of patients. In future studies, it
is of interest to examine the association between attachment and social functioning also
in a more heterogeneous group with respect to functioning. Finally, a note of caution
regarding the measurements is due to a possible overlap between items of the PAM,
CAPE and SFS. Nevertheless, most items do not resemble each other as closely and
correlations of PAM and SFS were modest (see supplementary table 1) and as such we
consider it unlikely that current results can be explained away by item overlap.

In conclusion, we showed that attachment style is negatively associated with social
functioning. Given the associations across all groups, attachment style may be an
important factor contributing to social functioning across the vulnerability spectrum of
psychosis. That we found associations between attachment style and social functioning
across groups suggests a general association, irrespective of illness or vulnerability
status. However, as insecure attachment and impaired social functioning is more
prevalent in individuals with psychotic disorders and those at-risk for psychosis it is of
additional interest in these groups to focus on attachment style as possible contributing
factor to social functioning. Further research investigating causal relationships between
attachment style and social functioning is needed.
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ABSTRACT

Background: Sex differences in recovery outcomes for psychosis have been observed. In
patients with psychosis, rates of insecure attachment are significantly higher in patients
of both sexes compared to the general population and have been linked to several aspects
of recovery. However, the possible differential effect of attachment style on recovery
between men and women with psychosis is currently unknown.

Methods: This study was performed in a subsample of 299 patients remitted from their
first-episode psychosis (FEP) within the Handling Antipsychotic Medication Long-term
Evaluation of Targeted Treatment (HAMLETT) study. First, t-tests were used to explore sex
differences in baseline attachment style. Second, stepwise regression analyses were used
to examine the association between baseline attachment style and symptomatic, social,
and personal recovery at three and 48 months follow-up, and the possible moderation
effect of sex on these associations. Third, stepwise regression analyses were repeated
with longitudinal change in symptomatic, social, and personal recovery between three
and 48 months follow-up as outcome measure.

Results: Male and female patients did not differ in baseline attachment style. Baseline
attachment style was associated with recovery outcome at 3-months follow up, while sex
did not moderate this relationship. Baseline attachment style did not predict recovery
outcome at 48-months follow up, nor change in recovery outcome.

Conclusions: Our findings suggest that attachment style is an important predictor of
short-term recovery outcome in patients with FEP, while sex differences do not appear to
significantly impact this relationship.



INTRODUCTION

Sex in first-episode psychosis (FEP) is increasingly recognized as a predictor of the age
of onset, premorbid (social) functioning, course of symptoms, and recovery outcomes
(Cotton, Lambert et al. 2009, Ochoa, Usall et al. 2012, Thorup, Albert et al. 2014,
Fernando, Sommer et al. 2020, Sommer, Tiihonen et al. 2020). Men have a higher risk
to develop psychosis, and an earlier age of onset compared to women (Li, Zhou et al.
2022). Men experience more severe negative symptoms and cognitive decline, while
women experience more affective symptoms (Riecher-Rossler, Butler et al. 2018, Brand,
de Boer et al. 2022). Moreover, women demonstrate higher premorbid functioning and
superior outcomes compared to men during the early stages of illness (Riecher-Rossler,
Butler et al. 2018, Brand, de Boer et al. 2022). However, recent studies have shown that
this advantageous start for women within the first years diminishes over time, resulting
in comparable rates of recovery between genders during later stages of illness (Sommer,
Tiihonen et al. 2020, Dubreucq, Plasse et al. 2021, Brand, de Boer et al. 2022).

Attachment style is a concept that may help understand how sex-specific differences
manifest in the course of illness in FEP as attachment style reflects the impact of early
relational experiences on factors related to recovery such as interpersonal functioning,
emotion regulation, and resilience (van Bussel, Wierdsma et al. 2023). The attachment
theory describes the importance of an early childhood secure emotional bond between
the infant and the primary attachment figures (Bowlby 1969, Ainsworth and Bell 1970).
The infant is biologically determined to seek protection and comfort from parents in
moments of stress, threat, pain or distress. If the primary attachment figures respond
predictably, reliably and responsively enough, the reassuring and comforting experiences
with the parents are internalized into a secure or autonomously stable attachment style
(Bowlby 1969, Ainsworth and Bell 1970). However, if the parents are insufficiently able
to regulate their child’s distress, insecure attachment patterns emerge. This might result
in emotion regulation deficits later in life and during adulthood. Two insecure attachment
style dimensions are distinguished: insecure-anxious and insecure-avoidant attachment
(Brennan, Clark et al. 1998). An anxious attachment style is characterized by emotional
dysregulation and reduced sense of autonomy leading to elevated dependence on others.
Avoidant attachment is best illustrated by an avoidance of close relationships and over-
regulation of emotions. A large previous meta-analysis in the general population showed
that sex differences in attachment style become apparent around late childhood and
are more prominently observed during adulthood (Del Giudice 2011). Men are more
prone to insecure-avoidant attachment, whereas women display more insecure-anxious
attachment styles (Paquette, Bigras et al. 2001, Schmitt 2003, Del Giudice 2011, Ciocca,
Zauri et al. 2020, Weber, Eggenberger et al. 2022).

In patients with psychosis, significantly higher rates of insecure attachment are found
compared to non-clinical samples (Carr, Hardy et al. 2018). This is already detected in
early stages of the disease, both in ultra-high risk (Quijada, Kwapil et al. 2015) and FEP
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samples (Couture, Lecomte et al. 2007). Several systematic reviews reported associations
between attachment style and psychotic symptomatology (Berry, Barrowclough et al.
2007, Gumley, Taylor et al. 2014, Korver-Nieberg, Berry et al. 2014, Carr, Hardy et al.
2018, van Bussel, Nguyen et al. 2021), and specifically paranoia (Lavin, Bucci et al.
2020, Murphy, Goodall et al. 2020, Sood, Carnelley et al. 2022). In addition, attachment
insecurity has been linked to poorer recovery outcomes (Berry, Barrowclough et al. 2007,
Korver-Nieberg, Berry et al. 2014, Pearse, Bucci et al. 2020, van Bussel, Nguyen et al.
2021). More specifically, a recent meta-analysis including 17 studies of patients with
psychosis (including 4 FEP samples), found that higher scores on anxious and avoidant
attachment were cross-sectionally related to worse symptomatic, social or personal
recovery (van Bussel, Nguyen et al. 2021). Individual cross-sectional FEP studies, show
contradicting results as some studies reported associations between insecure attachment
and recovery (Couture, Lecomte et al. 2007, Korver-Nieberg, Fett et al. 2013, Gumley,
Schwannauer et al. 2014, Fett, Shergill et al. 2016), whereas others did not (MaBeth,
Gumley et al. 2011, Berry, Palmer et al. 2018). Although the number of prospective
studies is very limited, there is some preliminary evidence suggesting that insecure
attachment is associated with symptomatic or functional recovery in patients with
schizophrenia (Berry, Barrowclough et al. 2008, Pearse, Bucci et al. 2020, van Bussel,
Nguyen et al. 2021), FEP (Gumley, Schwannauer et al. 2014) or those at risk-mental state
(Quijada, Kwapil et al. 2015). There are no studies investigating the associations between
attachment style and personal recovery over time.

Despite the growing body of literature suggesting links between attachment style and
recovery outcome, little is known about sex differences in attachment style in patients
with psychosis and findings are inconsistent (Couture, Lecomte et al. 2007, Mulligan
and Lavender 2010, MaBeth, Gumley et al. 2011, Wickham, Sitko et al. 2015). One study
reported higher rates of anxious attachment and lower rates of avoidant attachment in
men with psychosis compared to female patients (Couture, Lecomte et al. 2007), while
other studies found the opposite (Mulligan and Lavender 2010) or did not find sex
differences at all (MaBeth, Gumley et al. 2011, Arbuckle, Berry et al. 2012, Wickham,
Sitko et al. 2015, Aydin, Balikci et al. 2016). Moreover, we are not aware of a previous
cross-sectional or longitudinal study investigating sex differences in attachment style
and associations with recovery outcomes in patients with psychosis.

Hence, the first aim of the present study was to investigate sex differences in baseline
attachment style in a large sample of patients remitted from FEP. We hypothesised to find
higher levels of avoidant attachment in men and higher levels of anxious attachment in
women, in line with findings in the general population (Paquette, Bigras et al. 2001, Del
Giudice 2011, Ciocca, Zauri et al. 2020, Weber, Eggenberger et al. 2022). Our second
aim was to explore the relationship between baseline attachment style and symptomatic,
social, and personal recovery at 3 and 48 months follow-up and investigate whether sex
would moderate this relationship. We hypothesized that higher scores on anxious and
avoidant attachment would predict worse recovery at 3 and 48 months. As we expected



that avoidant attachment styles are more prevalent among men, we hypothesized a
stronger association between baseline avoidant attachment and recovery outcomes
in men compared to women. Similarly, as we expected that anxious attachment styles
are more prevalent among women, we hypothesized a stronger association between
baseline anxious attachment and recovery outcomes in women compared to men. Our
last aim was to explore the association between baseline attachment style and change in
symptomatic, social, and personal recovery over time and investigate whether sex would
moderate this relationship. Again, we hypothesized to find sex differences affecting the
strength of the associations in men and women.

METHOD

Study design and participants

Data from the Handling Antipsychotic Medication Long-term Evaluation of Targeted
Treatment (HAMLETT) study were used. HAMLETT is a Dutch multi-site pragmatic
single-blind randomized controlled trial designed to study the long-term effects of
continuation versus dose-reduction/discontinuation of antipsychotic medication after
remission of FEP. Inclusion criteria were an age range from 16 to 55 years, mastery of
the Dutch language and use of antipsychotic medication. Patients had to meet the criteria
for FEP and reached symptomatic remission three to six months before the baseline visit.
Symptomatic remission was evaluated using the CASH (Andreasen, Flaum et al. 1992) and
using the MINI Screener (developed at the department of Psychiatry, UMC Groningen). In
total 432 participants were included at baseline. Included patients were randomized to
continuation of antipsychotic medication until at least 1year after remission or gradual
dose reduction according to a tapering schedule. The study was approved by the Medical
Ethics Committee (METC) of the University Medical Center Groningen (METC-number
2017-343). Written informed consent was obtained from participants before they were
enrolled in the study. The full procedure of the study has been described elsewhere
(Begemann, Thompson et al. 2020). There was no singular measurement point at which
data for attachment style, symptomatic recovery, social recovery and personal recovery
were gathered. Therefore, in the current study, attachment style data was derived from the
second visit (baseline) and combined with data for symptomatic recovery, social recovery
and personal recovery from the third visit (three months after baseline) and eight visit (48
months after baseline, see supplementary table S1). We included patients with data on
these predictor and outcome measures, leading to a subsample of 299 patients.

Measurements

Sex

Sex was determined based on self-reported information; patients were asked about their
sex assigned at birth.
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Attachment style

Attachment style was measured with the Dutch version of the Psychosis Attachment
Measure (PAM) (Korver 2014). The Dutch PAM is a 15-item self-report questionnaire
with seven items reflecting avoidant attachment and eight reflecting anxious attachment.
Items are rated on a 4-point Likert rating scale, rating from 0 (not at all) to 3 (very much)
(Korver 2014). Mean item scores were calculated for avoidant and anxious attachment,
with higher scores reflecting higher levels of insecure attachment (Berry 2006, Korver
2014). The Dutch PAM is observed to be an adequate measurement with high construct
validity and reliability in a clinical and non-clinical sample. Chronbach’s alpha of the two
PAM domains ranged from 0.70 to 0.83 (Korver 2014).

Symptomatic recovery

Severity of psychotic symptoms was assessed with the Positive and Negative Syndrome
Scale (PANSS)(Kay, Opler et al. 1988). The PANSS is a 30-item clinician-rated interview
assessing positive symptoms, negative symptoms, and general psychopathology over the
past week. Items are rated on a 7-point Likert scale, with higher scores reflecting a higher
severity of symptoms. A total sum score was calculated.

Social recovery

Social recovery was measured with the Dutch version of the World Health Organization’s
Disability Assessment Schedule 2.0 (WHODAS 2.0) (Ustun, Chatterji et al. 2010). The
WHODAS 2.0 is a 36-item questionnaire covering six domains of functioning in everyday
life. As we aimed to investigate social recovery (rather than general functioning), we
only included the WHODAS 2.0 domains that reflect social functioning; “getting along”
and “participation”. The “getting along” domain assesses difficulties in interactions
with other people that might be encountered due to illness. The “participation” domain
assesses the limitations on activity and restrictions on participation in society someone
experienced due to illness. Items are rated on a 5-point Likert scale and scored using
item-response-theory based scoring, which takes multiple levels of difficulty for each item
into account (Ustuin, Chatterji et al. 2010). Higher domain sum scores indicate a lower
level of social functioning. The WHODAS 2.0 has high internal consistenty (Chronbach’s
alpha coefficient of 0.96.) and good test-test reliability (intraclass correlation coefficient
of 0.98)(Ustun, Chatterji et al. 2010).

Personal recovery

Personal recovery was measured with the Dutch version of the Recovery Assessment
Scale (RAS) (van der Krieke, Bartels-Velthuis et al. 2019). This self-report questionnaire
assesses the degree of which an individual experiencies personal recovery through 24
items that have resulted from the factor analysis of the original scale consisting of 30
items (van der Krieke, Bartels-Velthuis et al. 2019). Items are rated on a 5-point Likert
rating scale ranging from 1 (strongly disagree) to 5 (strongly agree), with higher scores
reflecting higher levels of personal recovery. A mean total score was calculated. The
Dutch RAS has demonstrated high internal consistency with a Chronbach’s alpha



coefficient of 0.90(van der Krieke, Bartels-Velthuis et al. 2019). Since the response option
“not applicable” was mistakenly added to three items that assumed the presence of
symptoms, these three items were recoded. Therefore, response option 6 (not applicable)
was converted to 5 (strongly agree) as these answer option seems to be most closely
aligned (see supplementary table S2). To assess whether recoding of the three items affect
the outcome of our analyses, additional post-hoc analyses were performed to compare
the results with the “not applicable” answer option recoded as 5 (strongly agree) versus
when the “not applicable” answer option was labelled as missing item.

Covariates

To correct for possible confounding effects, the covariates age, illness duration, level
of education, and childhood trauma were a priori selected based on previous reported
associations with attachment style (Gumley, Taylor et al. 2014, Carr, Hardy et al. 2018,
Pearse, Bucci et al. 2020). Age at onset was based on the Comprehensive Assessment
of Symptoms and History (CASH) (Andreasen, Flaum et al. 1992). lliness duration (time
from diagnosis to remission) and level of education were evaluated using a self-reported
questionnaire, specifically developed for the HAMLETT study. Level of education was
categorised into low, medium and higher education (Luijkx and de Heus 2008). Childhood
trauma was assessed using the Childhood Trauma Questionnaire Short Form (CTQ-SF), a
25-item self-report questionnaire (Bernstein, Stein et al. 2003). A total trauma sum score
was calculated based on all individual items combined, with higher scores representing
more severe trauma exposure.

Statistical Analyses
All statistical analyses were performed using Statistical Package for the Social Sciences
(IBM SPSS Statistics) version 28.0. The assumption of normality was checked visually for
the most important measures (PAM, RAS, and WHODAS 2.0) using P-P and Q-Q plots of
standardized residuals.

In the first analysis, differences between male and female patients regarding attachment
style at baseline were compared by independent t-tests.

In the second analysis, stepwise multiple regression analyses were performed to explore
the possible moderating effect of sex on the association between attachment style and
symptomatic, functional, and personal recovery, while correcting for the covariates age,
illness duration, level of education, and childhood trauma. In a first step, all covariates
were entered en bloc. In a second step, sex and attachment style were entered. Finally, in
a third step, sex*attachment style interaction effects were added, to investigate possible
moderating effects of sex. All analyses were run separately for anxious and avoidant
attachment and the recovery outcome measures.

In the third analysis, the differential impact of baseline attachment style on change in
symptomatic, functional, and personal recovery over time between male and female
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patients was examined. Therefore, we calculated change scores for the three recovery
outcome measures over a 45 months period (3 months to 48 months). Again, stepwise
multiple regression regression analysis were performed in the aforementioned three
steps. Multicollinearity was tested by calculating the correlation matrix, the Variance
Inflation Factor (VIF) and the Tolerance statistic for the variables included in the models in
step 1 and 2. No serious multicollinearity existed among attachment style and the a-priori
selected covariates. Since four different outcome variables were tested (symptomatic
recovery, two social recovery domains, and personal recovery), we used a Bonferroni
correction to minimize the risk of type | errors. Thus, the two-tailed significance threshold
was set at 0.0125 (0.05/4).

Table 1. Baseline characteristics of included male and female patients?.

Male (n=202) Female (n=97) Test statistic’ p-value

Age in years (SD) 27.29 (8.39) 30.30(9.77) t(276) = -2.547 0.011*
Ethnicity N(%) X(1)=4.845 0.028*

The Netherlands 186 (91.18%) 80 (82.47%)

Other 18 (8.82%) 17 (17.53%)
Education N(%) X(2)=10.879 0.004*

Low 24 (11.88%) 4 (4.12%)

Medium 95 (47.03%) 35 (36.08%)

High 83 (41.09%) 58 (59.79%)
DSM V diagnosis N(%) X(7)=9.371 0.227

Schizophrenia 12 (6.09%) 4 (4.35%)

Schizophreniform 14 (7.11%) 4 (4.35%)

disorder

Schizoaffective disorder 3 (1.52%) 4 (4.35%)

Delusional disorder 9 (4.57%) 3(3.26%)

Brief psychotic disorder 27 (13.71%) 22 (23.91%)

Substance induced 8 (4.06%) 1(1.09%)

psychotic disorder

Unspecified psychotic 84 (42.64%) 38 (41.30%)

Disorder

Other specified psychotic 40 (20.30%) 16 (17.39%)

Disorder
IlIness duration in weeks (SD) 33.85(94.10) 16.50 (13.91) t(207.249)=2.491  0.014*
Childhood trauma (SD) 37.47 (9.00) 40.34 (13.79) t(119.520)=-1.749  0.083

# Childhood trauma was collected at 3-months follow up.

Abbreviations: SD = standard deviation

" Independent t-test for continuous data and Pearson X? for categorical data.
* p-value <0.05.

Table 2. Sex differences in baseline attachment style.

Attachment style (PAM)  Male Female Test statistic p-value
Anxious attachment 1.70 (0.52) 1.75 (0.55) t(295)=-0.737 0.462
Avoidant attachment 2.22 (0.53) 2.17 (0.54) t(299)=0.877 0.381

Data are in mean (standard deviation).
Abbreviation: PAM = Psychosis Attachment Measure



RESULTS

Sample characteristics

Complete data on attachment style (baseline) was available for 202 men and 97 women.
For available data on the recovery outcome measures see supplementary Table S3.
Differences in baseline demographic characteristics between men and women are shown
in Table 1. Male patients were significantly younger and had a longer illness duration at
baseline. The distribution of ethnicity and educational level was significantly different
between included male and female patients. For detailed information on recovery
outcome scores at 3 and 48 months follow-up see supplementary Table S4.

Sex differences in attachment style at baseline
We did not find differences between male and female patients regarding attachment
styles at baseline (see Table 2).

Sex differences in the association between attachment style and recovery
outcome measures at 3 and 48 months

Due to missing data on prospective outcome measures, analyses were conducted in a
smaller subsample (see supplementary Table S3). The regression models were carried
out in three steps: step 1 (model with covariates), step 2 (added main effects of sex and
attachment style), step 3 (added interaction effect). Table 3 presents the final model (step
3. Step 1 and 2 are presented as supplementary material ((see Supplementary Table
S5). Anxious attachment was significantly associated with all recovery outcome domains
when correcting for covariates at 3-months follow up, also after correcting for multiple
testing. Avoidant attachment was significantly associated with clinical recovery, the
social recovery domain getting along, and personal recovery at 3-months follow up when
accounting for covariates, although the association with clinical recovery lost significance
after correcting for multiple testing. Added interaction effects were not significant, hence
no moderating effect for sex was found for any of the outcome measures. There were no
significant associations between attachment style and recovery outcome at 48-months
follow up.

Sex differences in the prospective association between attachment style and
change in recovery outcome measures over time

The differential impact of baseline attachment style on change in symptomatic,
functional, and personal recovery over 45 months (3 to 48 months) between male and
female patients was evaluated using linear regression models. For detailed information
on the number of included patients see Supplementary Table Sé. Again, regression
models were carried out in three steps (the covariates age, illness duration, education,
and childhood trauma entered at step 1; sex and attachment style entered at step 2;
sex*attachment style interaction effects entered at step 3). Attachment style did not
significantly predict change in recovery over time, nor was there a moderation effect of
sex (see Supplementary Table S7).
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Table 3. Sex differences in the association between baseline attachment style and symptomatic,
functional, and personal recovery at 3 and 48 months, while correcting for covariates (step 3).

Symptomatic recovery (PANSS)
3-month follow up 48-month follow up

PAM anxiety B (SE) p-value R? B (SE) p-value R?
Constant 32.505 (4.558) <0.001 0.108 51.557 (13.511) <0.001 0.127
Age 0.116 (0.075) 0.124 -0.052 (0.152) 0.735
Iliness duration 0.000 (0.009) 0.977 0.108 (0.092) 0.242
Education -2.371 (1.044) 0.024* -2.551 (2.605) 0.332
Childhood trauma 0.100 (0.065) 0.124 0.134 (0.154) 0.390
Sex 2.104 (4.879) 0.667 -13.646 (12.557) 0.282
Anxiety 5.109 (1.743) 0.004** -4.753 (4.816) 0.328
Sex*anxiety -1.657 (2.678) 0.537 5.844 (6.944) 0.404
PAM avoidance
Constant 32.446 (4.964) <0.001 0.079  49.405 (12.607) <0.001 0.125
Age 0.083 (0.076) 0.272 -0.064 (0.151) 0.673
Iliness duration 0.007 (0.008) 0.353 0.018 (0.018) 0.298
Education -1.965 (1.026) 0.057 -2.179 (2.608) 0.407
Childhood trauma 0.129 (0.069) 0.062 0.115 (0.149) 0.444
Sex 7.793 (5.982) 0.194 -20.701 (13.299) 0.125
Avoidance 3.321(1.681) 0.050* -1.993 (3.840) 0.606
Sex*avoidance -3.711 (2.668) 0.166 7.905 (5.964) 0.190
Social functioning: getting along (WHODAS 2.0)

3-month follow up 48-month follow up
PAM anxiety B (SE) p-value R? B (SE) p-value R?
Constant -12.435 (7.510) 0.099 0.138 -7.307 (22.580) 0.747 0.181
Age 0.008 (0.124) 0.950 -0.374 (0.258) 0.153
Iliness duration -0.009 (0.015) 0.547 0.199 (0.156) 0.207
Education 0.754 (1.720) 0.662 -1.810 (4.304) 0.676
Childhood trauma 0.264 (0.106) 0.014* 0.622 (0.263) 0.021*
Sex -6.757 (8.038) 0.402 5.384 (21.546) 0.804
Anxiety 7.993 (2.871) 0.006** 6.895 (8.190) 0.403
Sex*anxiety 2.758 (4.411) 0.532 -7.006 (11.928) 0.559
PAM avoidance
Constant -16.119 (8.528) 0.060 0.113  9.815(21.131) 0.644 0.151
Age -0.063 (0.130) 0.627 -0.419 (0.258) 0.109
Iliness duration 0.022 (0.013) 0.107 -0.012 (0.030) 0.696
Education 1.719 (1.764) 0.331 -1.800 (4.331) 0.679
Childhood trauma 0.299 (0.118) 0.012** 0.605 (0.256) 0.021*
Sex 2.529 (10.270) 0.806 -11.378 (22.890) 0.621
Avoidance 6.737 (2.887) 0.021* 0.096 (6.620) 0.988
Sex*avoidance -1.590 (4.575) 0.729 2.131 (10.295) 0.837

Table 3 continues on next page.



Table 3. Continued.

Social functioning: participation (WHODAS 2.0)

3-month follow up

48-month follow up

PAM anxiety B (SE) p-value R? B (SE) p-value R?
Constant -7.978 (7.785) 0.307 0.116 -18.004 (20.876) 0.392 0.150
Age 0.212 (0.129) 0.102 -0.144 (0.239) 0.549
Iliness duration 0.005 (0.016) 0.739 0.054 (0.144) 0.709
Education 0.222 (1.782) 0.901 -0.722 (3.979) 0.857
Childhood trauma 0.186 (0.110) 0.092 0.638 (0.243) 0.011**
Sex -2.906 (8.332) 0.728 27.830 (19.920) 0.168
Anxiety 7.747 (2.976) 0.010** 7.618 (7.572) 0.318
Sex*anxiety 2.025 (4.572) 0.658 -13.885 (11.027) 0.213
PAM avoidance
Constant -5.341 (8.376) 0.524 0.056  6.967 (19.285) 0.719 0.164
Age 0.153 (0.128) 0.233 -0.170 (0.235) 0.473
Iliness duration 0.009 (0.013) 0.505 0.031 (0.028) 0.262
Education 1.139 (1.732) 0.512 0.114 (3.952) 0.977
Childhood trauma 0.261 (0.115) 0.025* 0.598 (0.234) 0.013*
Sex 2.989 (2.835) 0.293 -5.391 (6.042) 0.376
Avoidance 13.821 (10.086) 0.172 -9.060 (20.891) 0.666
Sex*avoidance -5.615 (4.493) 0.213 5.943 (9.396) 0.529
Personal recovery (RAS)

3-month follow up 48-month follow up
PAM anxiety B (SE) p-value R? B (SE) p-value R?
Constant 4.811 (0.222) <0.001 0.222 3.832(0.723) <0.001 0.110
Age -0.010 (0.004) 0.006 0.000 (0.009) 0.988
Iliness duration 0.000 (0.000) 0.979 0.005 (0.005) 0.326
Education 0.130 (0.051) 0.011** -0.054 (0.143) 0.706
Childhood trauma (-0.007 (0.003) 0.026* -0.010 (0.009) 0.265
Sex (-0.097 (0.238) 0.683 1.245 (0.719) 0.091
Anxiety (-0.384 (0.085) <0.001** 0.265 (0.295) 0.374
Sex*anxiety 0.087 (0.130) 0.504 -0.550 (0.396) 0.172
PAM avoidance
Constant 5.047 (0.234) <0.001 0.246  3.935(0.770) <0.001 0.102
Age -0.007 (0.004) 0.037* 0.001 (0.010) 0.924
Iliness duration 0.000 (0.000) 0.675 0.004 (0.005) 0.426
Education 0.079 (0.048) 0.106 -0.047 (0.146) 0.750
Childhood trauma -0.005 (0.003) 0.168 -0.009 (0.009) 0.280
Sex -0.155 (0.282) 0.582 1.216 (0.785) 0.129
Avoidance -0.423 (0.080) <0.001** 0.141 (0.235) 0.553
Sex*avoidance 0.074 (0.126) 0.555 -0.424 (0.345) 0.226

Abbreviations: PANSS = Positive and Negative Syndrome Scale; WHODAS = WHO Disability Assessment Schedule ;
RAS = Recovery Assessment Scale; R?=coefficient of determination.

* p-value <0.05

** p-value <0.0125. considering correction for multiple testing.
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DISCUSSION

In the current study, we examined sex-differences in baseline attachment style in patients
with FEP of the multicentre HAMLETT study and in the relationship between attachment
style and different recovery measures. More specifically, we investigated sex differences
in the association between baseline attachment style and symptomatic, social, and
personal recovery at 3 and 48 months, and moreover in the association between baseline
attachment style and change in symptomatic, social, and personal recovery over these
months. No significant differences were observed in baseline attachment style between
male and female patients. Across patients with psychosis, attachment style predicted
short-term recovery outcome, while sex did not appear to significantly impact this
relationship. Attachment style was not found to predict long-term recovery outcome.

Contradicting our hypothesis, no significant sex differences were observed in baseline
anxious and avoidant attachment scores between male and female FEP patients. This
finding is consistent with some previous studies in patients with FEP (MaBeth, Gumley et
al.2011) or schizophrenia spectrum disorders (Arbuckle, Berry etal. 2012, Wickham, Sitko
etal. 2015, Aydin, Balikci et al. 2016). However, other studies in FEP (Couture, Lecomte et
al. 2007, Mulligan and Lavender 2010) and in the general population (Paquette, Bigras et
al. 2001, Del Giudice 2011, Ciocca, Zauri et al. 2020, Weber, Eggenberger et al. 2022) did
find sex differences. One explanation for these discrepancies might be that the majority
of studies reporting sex differences (Paquette, Bigras et al. 2001, Schmitt 2003, Couture,
Lecomte et al. 2007, Mulligan and Lavender 2010, Del Giudice 2011, Ciocca, Zauri et al.
2020, Weber, Eggenberger et al. 2022) included larger sample sizes than the studies that
did not(MaBeth, Gumleyetal.2011, Arbuckle, Berry etal. 2012, Wickham, Sitko etal. 2015,
Aydin, Balikci etal. 2016), hence had more power to detect relatively small effects. Yet, our
study is also large, but still finds no sex difference. Another explanation might be a higher
variance in attachment style in the general population compared to our patient sample.

To the best of our knowledge, this is the first study investigating the relationship
between attachment style and both short-term and long-term recovery outcomes in
patients with FEP, considering a broad spectrum of recovery. The positive associations
we found between attachment style and short-term recovery in individuals with FEP are
in accordance with cross-sectional findings in patients with schizophrenia spectrum
disorders in previous reviews (Berry, Barrowclough et al. 2007, Korver-Nieberg, Berry
et al. 2014, Pearse, Bucci et al. 2020, van Bussel, Nguyen et al. 2021) and in a previous
meta-analysis (van Bussel, Nguyen et al. 2021). Our study confirms previous results and
contributes new insight regarding short-term prospective associations across different
stages of psychosis by including patients remitted from their FEP. As far as we know, only
one previous study investigated the association between attachment style and psychotic
symptoms prospectively in patients with FEP. Gumley and colleagues (2014) showed
that attachment style predicted recovery of negative symptoms 6 months and 12 months
later. Our finding of a short-term effect of attachment style on recovery outcome, with no



observed long-term effect suggests that attachment style may exert an initial influence
on recovery, which is subsequently overshadowed by other factors that emerge over
the longer term. However, the absence of a significant association between attachment
style and recovery outcome 48 months later in our study, can be attributed to our
relatively small sample size, which might have limited the power to detect relatively small
associations at 48 months. This might also apply to the influence of attachment style on
change of recovery over time. Given this limitation, our findings should be interpreted
cautiously. Future prospective studies focusing on longitudinal associations are needed
to confirm our findings. Nevertheless, our results highlight the importance of addressing
attachment style in the early stages of psychosis. Hence, research should evaluate whether
early targeted interventions on improving attachment style enhance recovery outcome.

Contrary to our expectations, our results revealed that sex did not moderate the found
associations between attachment style and recovery outcome. Since this is the first
study investigating sex-differences in this association, caution in drawing conclusions
is warranted. The predictors included in our analyses left considerable variance
unexplained. This might suggest that other important social determinants (related to
attachment style) may play a prominent role in determining recovery outcome. These
social determinants may be similar in men and women but could also vary by sex. One
determinant we hypothesized to play an important role is childhood trauma. Indeed, in
the present study experiencing trauma in childhood seemed to have a confounding effect
on recovery outcome. However, after adding attachment style to our models, the unique
contribution of childhood trauma reduced. Since collinearity between these constructs
was limited, this might indicate that attachment style serves as a stronger or more
direct predictor of recovery outcome than childhood trauma. However, shared influence
can not be ruled out. Another explanation for the absence of a moderation effect of
sex was suggested by Del Giudice (Del Giudice 2009), hypothesizing that in particular
the variability in the male and female distribution of psychological variables is different
with men showing greater variability. Since in the present study the standard deviations
of attachment styles were equal in men and women, this hypothesis does not hold for
attachment style in our sample. Moreover, it is possible that sex differences manifest
more profound in fluctuations over time, which is interesting to assess further.

The present study expands upon prior research in several ways. We are the first to asses
sex differences in attachment style in relation to recovery at two prospective time points
and over time. Moreover, we investigated a broad scope of recovery by selecting clinical,
social, and personal recovery. Aside from limitations previously noted, it is important
to consider some other limitations when interpreting our findings. First, self-report
questionnaires have been used to assess attachment style, social recovery and personal
recovery, which may introduce the possibility of self-report biases (Olbert, Penn et al.
2016). Second, we can not rule out that when we measure attachment style, a perceived
sex specific rol pattern is incorporated. We doubt whether this is a limitation, as this has
still societal relevance. Third, we classified patients based on their sex at birth, neglecting
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the possible influence of gender identity. However, as in our sample only one of the
299 included patients reported that gender identity differed from biological sex, it was
not possible to incorporate both sex and gender. Fourth, restricting our sample to only
FEP patient in symptomatic remission has limited the generalizability of our findings.
Therefore, future studies should aim to replicate these results in a more diverse FEP
population including patients who are not (yet) in symptomatic remission. Fifth, we relied
on attachment style as stable construct over time as this is widely assumed (Waters,
Merrick et al. 2000, Chris Fraley 2002). Nonetheless, it is conceivable that attachment
can change. Notably, Berry et. al. (Berry, Barrowclough et al. 2008) showed that change
in anxious attachment (but not avoidant attachment), was positively correlated with
change in symptom severity in patients with psychosis over a six month period. An
important difference from our study, however, is that the patients in the study of Berry
and collegues (2008) received psychotherapy which increases the likelihood of a change
in attachment style. Generalizability of our findings to all patients with schizophrenia
spectrum disorder may be limited, since we included patients who remitted from their
first psychotic episode and who consented to participate in a challenging study. Future
longitudinal studies are warranted to test whether attachment style evolves across iliness
duration and therapy. It is widely assumed that women with psychosis have a later
age of onset and higher educational level compared to men (Ochoa, Usall et al. 2012,
Thorup, Albert et al. 2014), therefore we assume that our sample reflects differences in
the population. Lastly, patients included in the present study were randomly assigned to
either continue their antipsychotic medication or to taper it gradually. This was not taken
into account as a variable in the present analyses due to the single-blind, ongoing nature
of the HAMLETT. Nevertheless future research may incorporate this factor, especially in
light of preliminary evidence suggesting a link between attachment style and treatment
adherence (McGonagle, Bucci et al. 2021).

In conclusion, we observed no differences in attachment style between men and women
in patients remitted from their FEP. We showed that attachment style is an important
predictor of short-term recovery outcome in patients with FEP, while sex differences
do not appear to significantly impact this relationship. Our findings emphasise the
importance of addressing attachment style when treating both male and female patients
with recent onset psychosis. Further longitudinal studies are warranted to test whether
attachment style evolves across illness duration and therapy and how this relates to
clinical, social and personal recovery.
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ABSTRACT

Background: Childhood trauma increases the risk for psychosis. However, mechanisms
underlying this relationship remain unclear. In the present study, we aimed to investigate
whether negative cognitive self-schemas or basic self-disturbance mediate the association
between childhood trauma subtypes (abuse and neglect) and psychotic experiences in
patients with psychotic disorders, unaffected siblings, and healthy controls.

Methods: This study was performed in a subsample of 110 patients, 120 siblings, and 48
healthy controls within the Genetic Risk and Outcome of Psychosis (GROUP) study. Parallel
mediation models were used, while correcting for age and sex. Abuse and neglect were
measured with the childhood trauma questionnaire (CTQ), psychotic experiences with
the Community Assessment of Psychic Experiences (CAPE), self-disturbance phenomena
with the Self-Experience Lifetime Frequency Scale (SELF), and negative self-schemas
with the Brief Core Schemas Scale (BCSS).

Results: In patients, negative self-schemas fully mediated the association between abuse
and psychotic experiences, whereas self-disturbance partly mediated the effect of neglect
on psychotic experiences. In siblings, both negative self-schema and self-disturbance
fully mediated the association between abuse/neglect and psychotic experiences. In
controls, only negative self-schemas mediated the association between abuse and neglect
and psychotic experiences.

Conclusion: Our findings suggest that negative self-schemas and self-disturbance
phenomena are relevant factors in explaining the association between childhood trauma
and psychotic experiences across illness liability groups. Further research is needed to
explore the causal pathways between trauma, negative self-schemas, self-disturbance
phenomena, and psychotic experiences.



INTRODUCTION

A substantial number of systematic reviews and meta-analyses have suggested that
childhood trauma increases the risk for psychosis (Varese, Smeets et al. 2012, Matheson,
Shepherd et al. 2013, Inyang, Gondal et al. 2022, Giannopoulou, Georgiades et al. 2023).
More frequent childhood traumatic experiences bear increased risk on psychosis, as
individuals with multiple exposures to childhood trauma have an increased risk to develop
psychosis compared to individuals with single trauma in non-clinical populations (Shevlin,
Houston et al. 2008). Additionally, traumatic childhood experiences are associated with
higher levels of psychotic symptoms in patients with psychotic disorders (Bailey, Alvarez-
Jimenez et al. 2018). Levels of experienced childhood trauma are approximately three
times higher among patients with psychosis compared to healthy controls (Varese,
Smeets et al. 2012, Matheson, Shepherd et al. 2013).

The search for factors potentially explaining the link between childhood trauma and
psychosis has consistently resulted in negative cognitive schemata about the self as
a relevant mediator (Alameda, Rodriguez et al. 2020, Bloomfield, Chang et al. 2021,
Rosenfield, Jiang et al. 2022, Giannopoulou, Georgiades et al. 2023, Ucok, Noyan et al.
2024). Cognitive schemas correspond to core beliefs about oneself, and are developed
throughout life. They influence how individuals perceive themselves and others, interpret
events, and anticipate others’ behavior, affecting how they relate to themselves and how
they behave in the social world. Childhood trauma has been proposed to lead to the
formation of negative self-schemas, which may heighten stress sensitivity, the tendency
to interpret neutral stimuli as threatening, and enhance susceptibility to develop paranoia
or other psychotic experiences (Garety, Kuipers et al. 2001, Kesting and Lincoln 2013).
Negative self-schemas are apparent across the whole psychosis vulnerability spectrum
(Bortolon, Capdevielle et al. 2013, Hardy, Emsley et al. 2016, Stowkowy, Liu et al. 2016)
and are related with psychotic symptoms (Smith, Fowler et al. 2006).

In addition to cognitive self-schemas, which operate at a reflective level, disturbances
of a pre-reflective or basic self-experience have also been suggested to mediate the
association between childhood trauma and psychotic experiences (Gaweda, Prochwicz
et al. 2018). In the last decade, basic self-disturbance is increasingly recognized as a
fundamental feature of psychosis (Sass and Parnas 2003, Sass, Pienkos et al. 2013). A
substantial body of research suggests that basic self-disturbances are more common in
schizophrenia spectrum disorders compared to other mental disorders (Raballo, Poletti
et al. 2021) or healthy controls (Burgin et al., 2022; Hur, Kwon et al., 2014), and indicates
associations with higher psychopathology, lower functioning and lower personal
recovery (Henriksen, Raballo et al. 2021, Raballo, Poletti et al. 2021, Jelsma, Dijkstra et al.
2025). Two studies confirmed a mediating effect of both cognitive biases and basic self-
disturbances in the association between traumatic life events and psychotic proneness
in non-clinical populations (Gaweda, Prochwicz et al. 2018, Pionke-Ubych, Frydecka
et al. 2021). Additionally, one study confirmed mediation of bodily self-disturbance on
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the association between childhood trauma and psychotic symptoms in patients with
schizophrenia (Torregrossa, Liu et al. 2024).

In the current study, we aimed to test an integrative model linking childhood trauma to
psychotic symptoms through negative self-schemas and basic self-disturbance in different
subgroups across the psychosis liability spectrum, namely in patients with psychotic
disorders, unaffected siblings, and healthy controls. Earlier studies have mainly focused
on an overall impact of trauma, while more recent studies suggest that experiences of
abuse and neglect may have a distinct role in relation to psychotic symptoms (Alameda,
Christy et al. 2021, Alkema, Marchi et al. 2024). Therefore, we aimed to test mediation
pathways for abuse and neglect separately across groups. Investigating associations in
different samples across the psychosis liability spectrum might provide insights into
general mechanisms independent of illness-related factors, potentially relevant already
during prodromal stages of psychosis. Moreover, distinguishing different traumatic
experiences while assessing these pathways may uncover trauma-specific vulnerabilities
and guide more specific targets of awareness or prevention across the psychosis
vulnerability spectrum, while highlighting the importance of primary prevention of
childhood trauma. We hypothesized to find an indirect effect of both abuse and neglect
on psychotic experiences through both negative-self schemas and basic self-disturbance
across all groups of illness variability.

METHOD

Study design and participants

Participants included in the present cross-sectional study were part of the Genetic
Risk and Outcome of Psychosis (GROUP) study (Korver, Quee et al. 2012). GROUP is
a multi-site naturalistic follow-up study (with assessments three and six years after
baseline) designed to investigate risk and protective factors influencing the onset and
course of psychotic disorders in patients, their unaffected siblings, and healthy controls.
Patients were recruited in selected representative geographical areas of the Netherlands
and Dutch-speaking Belgium through their clinicians. Inclusion criteria were an
age range from 16 to 50 years, mastery of the Dutch language and meeting DSM-IV-
TR criteria for a non-affective psychotic disorder, assessed with the Comprehensive
Assessment of Symptoms and History (CASH) (Andreasen, Flaum et al. 1992) or the
Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (Schutzwohl, Kallert et
al. 2007). First degree family members were contacted through the selected patients.
Controls were recruited through random mailings to addresses in the areas where the
patients resided. The full procedure of the GROUP study has been described elsewhere
(Korver, Quee et al. 2012). GROUP release 8.0 was used for the current analyses.

The present study used data on childhood trauma from the first follow-up (three years)
assessment and data on self-disturbances, negative schemas, and severity of (positive



and negative) psychotic experiences from the second follow-up (six years) assessment
in participating centres in the Amsterdam regio, based on availability. Data from 278
participants (110 patients, 120 siblings and 48 healthy controls) for whom complete data
for outcome variables were available were included in the current study. The GROUP
study was approved by the Medical Ethics Committee of the Academic Medical Centre
of Utrecht (approval number 04/003-0). Written informed consent was obtained from
participants before they were enrolled in the study.

Measurements

Childhood trauma

The Dutch Childhood Trauma Questionnaire (CTQ) was used to assess experienced
childhood trauma (Bernstein, Fink et al. 1994). The CTQ is a 25-item self-report
questionnaire and measures physical, emotional, and sexual abuse and physical and
emotional neglect before the age of 18. Items are rated on a 5-point Likert rating scale
ranging from one (never true) to five (very often true). For all statistical analyses, two
childhood trauma subscales were used: abuse (comprising physical, emotional, and
sexual abuse) and neglect (comprising physical and emotional neglect). The abuse and
neglect subscale scores were computed as the sum of the individual item responses, with
higher scores reflecting higher rates of experienced childhood trauma. The CTQ has been
demonstrated to be an adequate measurement with good criterion-related validity and
reliability, and exhibits high internal consistency (Bernstein, Stein et al. 2003, Thombs,
Bernstein et al. 2009).

Psychotic symptoms

The presence of (sub)clinical psychotic experiences was assessed with the Community
Assessment of Psychic Experiences (CAPE) (Konings, Bak et al. 2006). The CAPE is a 42-
item self-report questionnaire which measures the prevalence and distress of positive,
negative and depressive symptoms over the last three years. Items are rated on a 4-point
Likert rating scale ranging from zero (absent) to three (almost always present). In the
current study, only the subscales for positive and negative psychotic symptoms were
used. A total sum score was calculated, with a higher score reflecting a higher frequency
of experienced positive (twenty items) and negative symptoms (fourteen items). The
CAPE has been shown to have strong reliability and validity to assess psychotic-like
experiences in both clinical (Hansen, Torgalsbgen et al. 2013) and non-clinical samples
(Konings, Bak et al. 2006).

Disturbed self-awareness and depersonalization

The Self-Experience Lifetime Frequency Scale (SELF) was used to assess self-
disturbance phenomena (Heering, Goedhart et al. 2016). The SELF is a 12-item self-
report questionnaire which captures two aspects of altered self-experience, namely
‘disturbed self-awareness’ and ‘depersonalization’. The former corresponds to a reduced
sense of ownership and agency, and diminished self-affection (Parnas, Moller et al. 2005,
Zandersen and Parnas 2019), while the latter corresponds to a disturbed sense of self-
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presence and the first-person perspective (Parnas, Moller et al. 2005). The first domain
(disturbed self-awareness) contains items based on the Examination of Anomalous
Self-Experience (EASE) (Henriksen, Raballo et al. 2021) and the Comprehensive
Assessment of At-Risk Mental States (CAARMS) (Yung, Yuen et al. 2005). The second
domain (depersonalization) contains items from the Depersonalization Severity Scale
(DSS) (Simeon, Guralnik et al. 2001). In the EASE, comparable items are captured under
items 2.2 ‘distorted first-person perspective’ and 2.3 ‘other states of depersonalization’
(Henriksen, Raballo et al. 2021). Participants were asked to report about their life-time
frequency and level of distress of the 12 items on a 5-point Likert rating scale. Frequency
and distress scores range from 0 (never) to 4 (all the time/severely distressed). A total
SELF score was calculated by summing the scores of all items for frequency and distress,
with higher scores reflecting higher levels of self-disturbance. Good internal consistency
of the SELF has previously been demonstrated in a combined sample of clinical and non-
clinical populations, with Cronbach’s alpha of the two separate SELF domains ranging
from 0.79 to 0.88 (Heering, Goedhart et al. 2016).

Negative self-schemas

The Brief Core Schemas Scale (BCSS) was used to assess negative self-schemas. The
BCSS is a 24-item self-report questionnaire which measures negative self-schemas,
negative other-schemas, positive self-schemas, and positive other-schemas. In the
current study the negative self-schema subscale was used. Patients were asked to report
whether they held a believe (yes/no) and, if present, indicated the degree of conviction
on a 5-point Likert rating scale ranging from 1 (slightly believe) to 4 (totally believe).
A total sum score was calculated with a higher score indicating higher negative self-
appraisal, in line with previous studies (Ashford et al. 2012). Good internal consistency
of the BCSS has previously been demonstrated in both clinical and non-clinical samples
(Fowler, Freeman et al. 2006).

Covariates

The covariates age and sex were selected a priori, based on their putative association with
psychotic experiences. Data were collected using a self-report questionnaire, specifically
developed for the GROUP study.

Statistical analyses

The analyses were performed using Statistical Package for the Social Sciences (IBM
SPSS Statistics) version 28.0. Normality was checked visually for all numerical variables
with probability plots and scatterplots of standardized residuals. Pearson’s correlation
coefficients were calculated to ensure correlation between the childhood trauma
subscales and psychotic symptoms. Next, multiple mediation analyses were conducted
by testing significance of the indirect effect (effect of X on Y through a and b in Figure
1) of childhood trauma on psychotic symptoms through negative self-schema and self-
disturbance. The PROCESS macro model 4 was used, a regression path analysis tool for
parallel mediation analysis (Hayes 2017). Separate analyses were used for both childhood



trauma subscales. A bootstrapping procedure with n =5000 bootstrap re-samples was
used to assess indirect effects. An indirect effect was considered significant if the 95%
Bias Corrected and accelerated bootstrapped confidence interval (BCa CI) excluded zero.
The presented path coefficients are unstandardized. The covariates age and gender were
added en bloc to account for possible confounding effects. All statistical tests were two-
sided and statistical significance was set at p<0.05. We did notapply correction for multiple
testing as the PROCESS macro model 4 does not provide exact p-values for indirect
effects but rather confidence intervals to test the null hypothesis with bootstrapping.

Figure 1. lllustration of the two models used in the mediation analysis.
Covariates age and gender were included for all groups.
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RESULTS

Descriptive statistics

Sociodemographic and clinical characteristics of included patients, unaffected siblings,
and controls are presented in Table 1. Patients had a mean age of 35 years and were
predominantly male and of white ethnicity. Siblings and healthy controls were similar in
age and ethnic composition but had a higher proportion of females. Correlations between
predictor and outcome measures showed significant associations for both trauma subtypes
across all groups, indicating that higher rates of experienced childhood trauma were
related to more frequent psychotic experiences (see Supplementary Material Table S1).

Table 1. Study sample characteristics of included patients, siblings and healthy controls.

Patients (n=110) Siblings (n=120) Controls (n=48)

Age in years 35.03 (0.74) 35.10 (0.76) 35.56 (1.63)
Gender

Male 92 (83.6%) 53 (44.2%) 30 (62.5%)
Female 18 (16.4%) 67 (55.8%) 18 (37.5%)
Ethnicity

White 90 (84.1%) 103 (85.8%) 41 (91.1%)

Non-white 17 (15.9%) 17 (14.2%) 4 (8.9%)
Education in years 13.14 (0.40) 14.54 (0.42) 14.48 (0.47)
DSM 1V classification

Schizophrenia 65 (59.1%)
Schizophreniform 2 (1.8%)

Schizoaffective 19 (17.3%)

disorder

Psychotic disorder 12 (10.9%)

Other psychotic disorder 12 (10.9%)
lliness duration in years 11.21 (0.49)
Psychotic experiences (CAPE) 19.89 (11.80) 8.53 (7.06) 7.60 (6.39)
Childhood trauma (CTQ)

Abuse 20.86 (6.87) 19.16 (16.02) 18.77 (5.39)

Neglect 18.31 (5.51) 16.02 (5.19) 15.26 (4.77)
Negative self-schema (BCSS) 2.39(0.31) 1.12 (0.20) 0.94 (0.20)
Self-disturbance (SELF) 21.58 (1.55) 4.02 (0.74) 4.40 (1.01)

Data are in number (%) or mean (standard deviation).

Abbreviations: n = number; DSM = Diagnostic and Statistical Manual of Mental Disorders; CAPE = Community
Assessment of Psychotic Experiences; CTQ = Childhood Trauma Questionnaire; SELF = Self-Experience Lifetime
Frequency Scale; BCSS = Brief Core Schemas Scale; NOS = Not Otherwise Specified



Mediation analyses

Table 2 shows the results of the mediation analyses performed in patients, siblings
and healthy controls. Mediation effects exist if, for instance, the a1 and the b1 path are
significant, along with the indirect ab effect. In patients, the association between abuse
and psychotic experiences was mediated through negative self-schemas (Figure 2a). Self-
disturbance phenomena did not function as mediator. The association between neglect
and psychotic experiences was partly mediated through self-disturbance phenomena,
while negative self-schemas did not function as mediator.

In siblings, the associations between both trauma subtypes (i.e., abuse and neglect)
and psychotic experiences were mediated through negative self-schemas and self-
disturbance phenomena (Figure 2b).

In healthy controls, the associations between both trauma subtypes (i.e., abuse and
neglect) and psychotic experiences were mediated through negative self-schemas, while
self-disturbance phenomena did not function as mediator (Figure 2c).

Table 2. Mediating effects of negative self-schema and self-disturbance phenomena on the association
between childhood trauma and psychotic experiences.

Patients Abuse Neglect

Path B (95%CI) p-value B (95%CI) p-value
X to M1 (a1-path) 0.101 (0.011 - 0.191) 0.028* 0.073 (-0.040 - 0.186)  0.202
X to M2 (a2-path) 0.418 (-0.046 - 0.881)  0.077 0.762 (0.199 - 1.324) 0.008*
M1 to Y (b1-path) 1.165(0.518 - 1.813) <0.001* 1.164 (0.537 - 1.792) <0.001*
M2 to Y (b2 path) 0.216 (0.090 - 0.342) <0.001* 0.192 (0.067 - 0.318) 0.003*
Direct effect ¢’ 0.172 (-0.140 - 0.485)  0.276 0.427 (0.047 - 0.808) 0.028*
Indirect effect ab 0.208 (0.042 - 0.438) <0.05%* 0.232 (0.065 - 0.470) <0.05%*
Siblings Abuse Neglect

Path B (95%ClI) p-value B (95%ClI) p-value
X to M1 (a1-path) 0.126 (0.061 -0.192) <0.001* 0.088 (0.011 - 0.165) 0.025*
X to M2 (a2-path) 0.285 (0.033 - 0.538) 0.027* 0.318 (0.034 - 0.602) 0.029*
M1 to Y (b1-path) 1.680 (1.199 - 2.161) <0.001* 1.680 (1.218 - 2.142) <0.001*
M2 to Y (b2 path) 0.287 (0.162 - 0.412) <0.001* 0.283 (0.158 - 0.408) <0.001*
Direct effect ¢’ 0.044 (-0.142-0.229)  0.643 0.081(-0.120-0.282)  0.425
Indirect effect ab 0.294 (0.081 - 0.477) <0.05%* 0.237 (0.044 - 0.409) <0.05%*
Controls Abuse Neglect

Path Beta (95%¢Cl) p-value Beta (95%¢Cl) p-value
X to M1 (a1-path) 0.098 (0.028 - 0.168) 0.007* 0.115 (0.037 - 0.192) 0.005*
X to M2 (a2-path) 0.353 (-0.017-0.723)  0.061 0.201 (-0.226 — 0.628)  0.347
M1 to Y (b1-path) 2.641 (1.625 - 3.658) <0.001* 2.552 (1.520 - 3.584) <0.001*
M2 to Y (b2 path) 0.298 (0.106 - 0.490) 0.003* 0.320 (0.132 - 0.508) 0.001*
Direct effect ¢’ 0.175 (-0.075-0.426)  0.166 0.225 (-0.052-0.501)  0.109
Indirect effect ab 0.364 (0.070 - 0.769) <0.05%* 0.357 (0.085 - 0.674) <0.05%*

All analyses were adjusted for age and gender.

Abbreviations: X = trauma abuse or neglect (predictor); M1 = negative self-schema (mediator); M2 = self-disturbance
(mediator); Y = psychotic experiences (outcome).

* significant at the p<0.05 level, highlighted in bold.

# indirect effects were tested using bootstrapping procedures with confidence intervals (95%CI). When 0 is not
included in the 95% Confidence Interval, significance of the effect is indicated.
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Figure 2. Mediation model for patients (a), siblings (b) and healthy controls (c), depicting the direct
(c') and indirect (ab = effect of X on Y through a and b) effects of childhood trauma (abuse and
neglect) on psychotic experiences. * indicates p <0.05, highlighted in bold. Significant mediators
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are highlighted in grey.
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DISCUSSION

Summary of main findings

The current study aimed to examine the mediating role of self-disturbance phenomena
and negative-self schemas in the relationship between two childhood trauma subtypes
(i.e., abuse and neglect) and psychotic experiences in patients with psychotic disorders,
unaffected siblings and healthy controls. The study is novel in examining mediation
patterns across the whole vulnerability spectrum and for trauma subtypes. In line with our
hypothesis, negative self-schemas mediated the associations across all groups, except
for neglect in patients. Self-disturbance phenomena partially mediated the association
between neglect and psychotic experiences in patients but, contrary to expectations,
not between abuse and psychotic experiences. In siblings, self-disturbance phenomena
mediated the associations between both abuse and neglect and psychotic experiences,
while no mediating effect was found in healthy controls.

Comparison with previous literature and proposed mechanisms: negative self-schemas

Current findings add to prior literature that the association between negative self-
schemas and psychotic symptom severity (Humphrey, Bucci et al. 2021) also exists at
subclinical levels. The mediating role of negative self-schemas in the association between
overall trauma and psychosis was previously reported in two meta-analyses (Alameda,
Rodriguez et al. 2020, Bloomfield, Chang et al. 2021) and further described in two reviews
(Rosenfield, Jiang et al. 2022, Giannopoulou, Georgiades et al. 2023). Additionally, a
recent study including a large sample of patients with schizophrenia reported mediation
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for negative self-schema in the relationship between both sexual and emotional abuse,
and various positive symptoms (Ucok, Noyan et al. 2024). Current findings add that
these mediation patterns also exist at subclinical levels, as mediation effects of negative
self-schemas were observed across all groups, suggesting that the mediation effect is
not illness-dependent. Given that self-schemas are universally developed, negative self-
schemas may be related to psychotic experiences across the whole vulnerability spectrum
(Tariqg, Reid et al. 2021).

Current findings also add to the existing literature by showing that the mediation through
negative self-schemas exists for both abuse and neglect (with an exception for neglect in
patients). The observed full mediation of negative self-schemas in the association between
abuse and psychotic experiences across all groups is in line with previous hypotheses
that traumatic experiences induce negative self-schemas and thus increase the liability
for psychotic experiences (Garety, Kuipers et al. 2001, Kesting and Lincoln 2013).
Abuse may contribute to schemas of feeling unloved, worthless, weak or vulnerable,
predisposing individuals to interpret neutral stimuli as negative or threatening, thus
potentially inducing psychotic symptoms like paranoia or ideas of reference. Interestingly,
mediation was not found for negative self-schemas on the association between neglect
and psychotic experiences in patients, which contrasts with previous findings in clinical
samples (Hardy, Emsley et al. 2016, Appiah-Kusi, Fisher et al. 2017). A potential
explanation for detecting mediation in siblings and controls but not in patients could be
that the effect of neglect on psychotic experiences is explained by negative self-schemas
in non-clinical samples but not in clinical samples. It is possible that other mediators
(e.g., self-disturbance phenomena) play a more relevant role in patients with psychosis,
or that neglect exerts a more direct effect on psychotic experiences in this group.

Comparison with previous literature and proposed mechanisms:
self-disturbance phenomena

Current findings are consistent with a review underscoring the connection between self-
disturbance and psychopathology (Henriksen, Raballo et al. 2021) and add that this also
exists at subclinical levels. The mediating role of self-disturbance phenomena on the
relationship between trauma and psychotic experiences has been examined in two non-
clinical studies (Gaweda, Prochwicz et al. 2018, Pionke-Ubych, Frydecka et al. 2021)
and one study focusing on bodily self-disturbance in schizophrenia (Torregrossa, Liu et
al. 2024), all studies confirming mediation. The findings of partial mediation for neglect
in patients and full mediation for both abuse and neglect in siblings contribute to the
hypothesis that adverse life-experiences may lead to psychotic experiences through
self-disturbance phenomena. In other words, experiencing childhood trauma might
make individuals more vulnerable to a disturbed experience of the sense of self, which
could be so disruptive that psychotic experiences emerge, also at subclinical levels. This
hypothesis may be supported by suggestions by Gaweda et al. (2018) and Pionke-Ubych
et al. (2021), who argued that trauma may induce dissociation, which can increase self-
disturbance severity and psychotic proneness. These suggestions may be strengthened



by evidence connecting dissociation to trauma (Schroeder, Langeland et al. 2016) and
recognizing it as an aspect of self-disturbance (Sass, Borda et al. 2018) in schizophrenia.

Given that the mediational effect of self-disturbance on the association between
neglect and psychotic experiences was partial in patients, self-disturbance does not
fully account for the relationship between neglect and psychotic experiences. Notably,
observing mediation of self-disturbance phenomena for neglect but not for abuse in the
patient group contrasts with findings by Torregrossa et al. (2024) who reported strong
mediation for bodily self-disturbance on the abuse-positive symptoms relationship.
Another discrepancy with previous studies is the lack of mediation observed in the
control group, contrasting with suggestions of self-disturbance serving as risk factor for
psychotic experiences in the general population (Torbet, Schulze et al. 2015). A possible
explanation for this could be a power issue.

Implications

While asubstantial body of literature has confirmed the negative impactof childhood trauma
on symptoms and functioning in patients with psychosis (Giannopoulou, Georgiades et
al. 2023), current findings suggest that the relationship between trauma subtypes and
psychotic experiences is at least partially explained by negative self-schema and self-
disturbance phenomena. This highlights the potential value of these experiences for risk
assessment or early diagnosis for health-practitioners working with individuals across
the psychosis vulnerability spectrum. Interventions targeting negative self-schemas or
self-disturbance phenomena may prevent the development of psychotic experiences
in individuals at risk for psychosis. Literature on self-disturbance as mediator on the
association between childhood trauma and psychotic experiences remains scarce, while
current findings show discrepancies regarding trauma type. Currently, specific evidence-
based interventions targeting negative self-schemas and self-disturbance in psychosis
are lacking. However, Acceptance and Commitment Therapy (ACT) may be promising
for improving symptom severity, functioning and well-being (Burhan and Karadere 2021,
Shi, Cao et al. 2023, Morris, Johns et al. 2024). Regarding self-disturbance phenomena,
body-oriented psychotherapy has been suggested as potential intervention for patients
with psychosis (Skodlar and Henriksen 2019). Future studies should explore potential
interventions targeting negative self-schemas and self-disturbance in these patients.

Further longitudinal research is needed to explore the potential causal pathways
between psychosis, negative self-schemas, self-disturbance phenomena and psychotic
experiences. In addition, given the subjective nature of both negative self-schema
and self-disturbance phenomena, qualitative research, such as phenomenological
interviewing, could provide deeper insights into patients’ prereflective experiences,
enhancing healthcare practitioners’ understanding of patients’ perspectives and
potentially improving therapeutic alliance (Dijkstra, Rijkeboer et al. 2024). This approach
is thought to better capture patients’ perspectives on their iliness and treatment than
quantitative studies.
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Strengths and limitations

A strength of this study was the use of specific trauma types, providing more detailed
insights than overall trauma. Furthermore, including groups across illness variability
enabled insights into the illness-relatedness of the associations while enhancing the
validity of findings in the patient group. However, several limitations should be noted.
First, combining positive and negative symptoms into one outcome variable could have
obscured potential differential effects of trauma on these symptom domains. Second,
using only two mediators could have oversimplified our model, potentially inflating their
contribution. Third, the SELF as screening instrument does not capture the full range of
self-disturbance phenomena as described in more comprehensive assessments such as
the EASE (Parnas, Moller et al. 2005), with some items showing overlap with trauma-
related symptoms such as depersonalization, derealization or dissociation (Longden,
Madill et al. 2012), raising the possibility for multicollinearity and potentially affecting
reliability. Fourth, the cross-sectional and retrospective design of the study limits
conclusions regarding causation and raises recall bias concerns in reporting childhood
trauma, while the CTQ lacks details about trauma duration and other trauma types such
as bullying or parental loss. Fifth, the use of self-reported measures may have introduced
self-report biases. Lastly, the current study’s relatively small sample sizes, particularly
for healthy controls, may pose a power issue. It should also be noted that the psychosis
group included a notably higher proportion of males compared to siblings and controls,
indicating limited generalizability of current findings to females with psychosis.

Conclusion

The current study examined the mediation of both negative self-schemas and self-
disturbance phenomena on the relationship between both abuse and neglect, and
psychotic experiences in patients with psychosis, siblings and healthy controls. Current
findings confirm the mediating role of negative self-schemas on the association between
trauma and psychotic experiences for clinical and non-clinical populations, and suggest
mediation of self-disturbance phenomena for patients and siblings. Negative self-
schemas and self-disturbance phenomena may be relevant for risk assessment or early
diagnosis and treatment among individuals across the psychosis vulnerability spectrum.
Longitudinal research should further examine potential causal pathways between
childhood trauma, negative self-schemas, self-disturbance phenomena and psychotic
experiences. Most importantly, future research should explore potential interventions
targeting these experiences to improve outcomes and incorporate qualitative methods to
better understand their impact.
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ABSTRACT

Background In patients with psychosis, rates of tobacco smoking and childhood trauma
are significantly higher compared to the general population. Childhood trauma has
been proposed as a risk factor for tobacco smoking. However, little is known about the
relationship between childhood trauma and smoking in psychosis.

Methods In a subsample of the Genetic Risk and Outcome of Psychosis study (760 patients
with psychosis, 991 unaffected siblings, and 491 healthy controls), tobacco smoking was
assessed using the Composite International Diagnostic Interview and childhood trauma
was measured with the Childhood Trauma Questionnaire. Logistic regression models
were used to assess associations between trauma and smoking, while correcting for
confounders.

Results Positive associations were found between total trauma, abuse, and neglect and
an increased risk for smoking in patients, while correcting for age and gender (OR
1.77,95% CI 1.30 - 2.42, p < 0.001; OR 1.69, 95% C11.23 -2.31, p=0.001; OR__ .,
1.48, 95% CI 1.08 — 2.02, p = 0.014). In controls, total trauma and abuse were positively
associated with smoking, while correcting for age and gender (OR_ 2.40, 95% Cl 1.49
- 3.88, p<0.001; OR_, 2.02, 96% CI 1.23 —3.32, p = 0.006). All associations lost their
significance after controlling for additional covariates and multiple testing.

trauma

abuse

Conclusions Findings suggest that the association between childhood trauma and tobacco
smoking can be mainly explained by confounders (gender, cannabis use, and education)
in patients with psychosis. These identified aspects should be acknowledged in tobacco
cessation programs.



INTRODUCTION

In patients with psychosis, the prevalence of tobacco smoking is three times higher
compared to the general population (Dickerson, Schroeder et al. 2018, WHO 2022).
Several (non-mutually exclusive) theories exist to explain this extremely high smoking
prevalence in psychosis. Among them are the shared vulnerability hypothesis (Ohi,
Kuwata et al. 2019) and the hypothesis that the smoking-psychosis relationship is
confounded by other risk factors for psychosis, such as childhood trauma (Stilo, Forti et
al. 2011, Quigley and MacCabe 2019).

A previous study showed that children who experienced childhood trauma were almost
three times more likely to have psychotic symptoms at the age of 18 years old (Croft,
Heron etal. 2019). Furthermore, depression and anxiety and rates of suicidality have been
shown to be higher in patients with psychosis exposed to childhood trauma compared
to patients who did not experience trauma (Schenkel, Spaulding et al. 2005). However,
the impact of childhood trauma on other outcomes in patients with psychosis is not well
established. Considering the fact that trauma is highly associated with tobacco smoking
in the general population (Budenz, Klein et al. 2021), it is of interest to investigate the
relationship between trauma and smoking in patients with psychosis in order to (partially)
explain the high smoking prevalence among psychosis. This might also have clinical
relevance, since smoking and trauma are associated with worse clinical outcomes in
these patients (van Dam, Korver-Nieberg et al. 2014, Vermeulen, Schirmbeck et al. 2019).

The relationship between trauma and substance use in psychosis has reached research
interest over the last decades. In a recent systematic review (Setién-Suero, Suarez-Pinilla
et al. 2020), the majority of included studies (16 out of 19) found a direct relationship
between trauma and use of different substances. However, only one of the included
studies explored associations with tobacco smoking (Duhig, Patterson et al. 2015), which
found no relationship between exposure to childhood trauma and tobacco smoking. In
another study, Rey and colleagues (2017) reported that the experience of childhood
trauma was associated with severe nicotine dependence in patients with psychosis,
compared to mild nicotine dependence (Rey, D’Amato et al. 2017). By contrast, in a partly
overlapping patient sample, Mallet and colleagues (2019) did not find an association
between childhood trauma and current tobacco smoking in patients with psychosis.

In summary, the small number of studies that have been conducted on the association
between childhood trauma and tobacco smoking in patients with psychosis have
shown inconsistent findings (Duhig, Patterson et al. 2015, Rey, D’Amato et al. 2017,
Mallet, Le Strat et al. 2019), whereas trauma has consistently been identified as risk
factor for smoking in healthy controls (Rogers, Pakdaman et al. 2022). Moreover, only
one study investigated the association between distinct types of childhood trauma
and tobacco smoking (Duhig, Patterson et al. 2015). To our knowledge, this is the first
study investigating the relationship between childhood trauma and tobacco smoking
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in a sample of patients with a non-affective psychosis, unaffected siblings, and healthy
controls. By including unaffected siblings, we were able to investigate associations in
participants with an increased liability for psychosis, without the confounding effects of
iliness-related (clinical) factors. The aim was to evaluate whether experienced childhood
trauma was associated with tobacco smoking across groups. We hypothesized that the
experience of childhood trauma would be associated with an increased risk of tobacco
smoking in non-affective patients, unaffected siblings, and healthy controls.

METHOD

Study design and participants

This study was performed within the Genetic Risk and Outcome of Psychosis (GROUP)
study. GROUP is a Dutch multi-site naturalistic follow-up study (after three and six years)
designed to investigate risk and protective factors influencing the onset and course of
psychoticdisorders in patients, their unaffected family members, and non-related controls.
Patients were recruited in selected representative geographical areas of the Netherlands
including Amsterdam, Groningen, Maastricht, and Utrecht) and thirty-six mental health
care institutes, and (the Dutch-speaking part of) Belgium. The study took place from April
2004 to December 2013. Patients were identified through clinicians, whose caseload was
screened for inclusion criteria. Patients presenting at these services either as outpatients
or inpatients were recruited. Patients identified as potentially eligible were asked for
informed consent for participation in the study and for contacting their first degree
siblings. Random mailings to addresses were used to recruit controls in the selected
areas. Assessments took place at one of the study sites. If participants were unable to
visit the study site, in-home assessments were being offered. Interviewers received
extensive training to optimize the reliability of measurements (Korver, Quee et al. 2012).

Inclusion criteria for all groups were an age range from 16 to 50 years, able and willing to
give written informed consent, and proficiency in the Dutch language. Moreover, patients
had to meet the DSM-IV-TR criteria for a non-affective psychotic disorder, assessed with
the Comprehensive Assessment of Symptoms and History (CASH) (Andreasen, Flaum et
al. 1992) or the Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (Wing,
Babor et al. 1990). Exclusion criteria for healthy controls and siblings were a lifetime
psychotic disorder or a first degree family member with a lifetime psychotic disorder.

The present study consisted of a subsample of 760 patients, 991 siblings, and 491 controls
of whom complete datasets for childhood trauma and tobacco smoking were available
at baseline (Maastricht) or three years follow up (the other research sites) (Supplement
1 and 2). The Medical Ethics Committee of the Academic Medical Centre of Utrecht
approved the study (approval number 04/003-0). Written informed consent was obtained
from participants before they were enrolled in the study. GROUP data release 8.0 was
used for current analyses.



Measurements

Tobacco smoking

The Dutch version of the Composite International Diagnostic Interview (CIDI) was used
to assess the quality and severity of tobacco smoking (Organization , Cottler, Robins et
al. 1989). We collected CIDI data from the baseline assessment in Maastricht and from
the 3-year follow up assessment in Amsterdam, Utrecht and Groningen, corresponding
with the available childhood trauma data. Participants were defined as “smokers” if they
had used tobacco daily for at least one month in the past twelve months. Furthermore,
tobacco smoking patients were asked how many cigarettes they smoked per day in the
period of most severe smoking. High acceptability and reliability has previously been
demonstrated for the CIDI (Wittchen 1994).

Childhood trauma

The Dutch Childhood Trauma Questionnaire (CTQ) was used to assess experienced
childhood trauma (Bernstein, Fink et al. 1994). We collected CTQ data from the baseline
assessmentin Maastrichtand from the 3-year follow up assessmentin Amsterdam, Utrecht,
and Groningen, based on availability. The CTQ is a 25-item self-report questionnaire and
measures physical abuse and neglect, sexual abuse, and emotional abuse and neglect
before the age of 18. Items are rated on a 5-point Likert rating scale ranging from one
(never true) to five (very often true). The CTQ is observed to be an adequate measurement
with good criterion-related validity and reliability, and with high internal consistency
ranging from 0.79 to 0.94 (Bernstein, Stein et al. 2003, Thombs, Bernstein et al. 2009).
For all analyses, the total trauma scale as well as subscale scores for abuse and neglect
were used (mean score of all items combined). In line with previous work, the trauma
scores were dichotomized into high and low trauma. The cut-off was defined as the 80th
percentile of scores for the healthy controls (van Dam, Korver-Nieberg et al. 2014). The
cut-offs for the total trauma rating, abuse rating, and neglect rating was therefore set at
1.52, 1.33 and 1.90, respectively.

Covariates

Based on their putative association with childhood trauma and/or tobacco smoking, the
following a priori covariates were selected: age, gender, years of education, severity
of the psychopathological dimensions (positive symptoms, negative symptoms, and
depressive symptoms), and cannabis use (Winklbaur, Ebner et al. 2006, Varese, Smeets
et al. 2012, Vermeulen, Schirmbeck et al. 2019). In patients, the use of antipsychotic
medication (yes/no/unknown) was also added as a covariate (Rey, D’Amato et al. 2017).
We classified antipsychotics as first or second generation antipsychotics. Current dosage
of antipsychotic medication was converted into chlorpromazine equivalents (CPZE),
meaning the current dose was equivalent to 100 mg of oral dose of chlorpromazine.
Sociodemographic data was evaluated using a self-reported questionnaire specifically
developed for the GROUP-study. Cannabis use was evaluated with urine analysis (positive
or negative) at all assessments (cut-off 50 ng/ml). The presence of (sub)clinical psychotic
experiences in patients, siblings, and controls was measured with the Community
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Assessment of Psychotic Experiences (CAPE) (Konings, Bak et al. 2006). This 42-item
self-report questionnaire assesses the prevalence of positive, negative, and depressive
symptoms over lifetime (baseline assessment) or the past three years (3-year follow-up
assessment). Each of the items was rated in terms of frequency on a scale from zero
(absent) to three (almost always). A mean total score was calculated for the different
subscales, with a higher score reflecting a higher frequency of symptoms. In patients,
the severity of psychotic symptoms was also assessed with the Positive and Negative
Syndrome Scale (PANSS) (Kay, Opler et al. 1988). This 30-item clinician-rated interview
assesses positive symptoms, negative symptoms, and general psychopathology. Each of
the items was rated on a seven-point scale in terms of severity on a scale from zero
(absent) to seven (extreme). A mean total score was calculated for the different subscales,
with a higher score reflecting a higher severity of symptoms.

Statistical analyses

All statistical analyses were performed using Statistical Package for the Social Sciences
(IBM SPSS Statistics) version 28.0. Normality was checked visually for all numerical
variables with probability plots and scatterplots of standardized residuals. Differences
between groups regarding baseline demographic and clinical characteristics were
compared by one-way (welch) ANOVA and Chi? test, for nominal and categorical data,
respectively. Hierarchical logistic regression models were used to examine whether
childhood trauma subscales (binary independent variables) were associated with tobacco
smoking (binary dependent variable), whilst correcting for age and gender (model 1: age
and gender entered at step 1; trauma subscales entered at step 2). If the model showed
significant results, these analyses were repeated with models including all additional
covariates (model 2: age and gender entered at step 1; education, positive symptoms,
negative symptoms, depressive symptoms, and cannabis use entered at step 2; trauma
subscales entered at step 3).

To test significant findings in model 1 and 2, we replaced the substance use status by the
numeric outcome variable number of cigarettes, again accounting for the aforementioned
covariates. Inthe patientgroup, analyses were first repeated with antipsychotic medication
as a covariate to the previously mentioned set and PANSS scores were used instead of
CAPE scores. Second, we added the type of antipsychotic (first- or second generation) as
well as the dose (equivalent dose chlorpromazine) to our logistic regression model. All
statistical tests were two-sided and statistical significance was set at p < 0.017 (0.05/3)
according to Bonferroni multiple testing correction.

RESULTS
In Table 1, sociodemographic and clinical characteristics are represented for all patients,
siblings, and controls. Differences between groups regarding baseline demographic

and clinical characteristics are shown in Supplement 3. See Supplement 4 for further
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detailed information on comorbid substance use and Supplement 5 on type and dose of

antipsychotic medication use.

Table 1. Study sample characteristics of included patients, siblings, and controls

Patients (N=760) Siblings (N=991) Controls (N=491)

Gender (male) 569 (74.9%) 431 (43.5%) 217 (44.2%)
Age (in years) 27.6 (7.4) 32.8(13.0) 31.0 (10.8)
Education (in years) 12.8 (3.7) 13.4(3.8) 14.6 (3.3)
Smokers (yes) 491 (64.6%) 326 (32.9%) 115 (23.4%)

If yes: number of cig/day 19.1(9.4) 13.1 (8.6) 1.7 (7.7)
Total trauma

High 366 (48.2%) 290 (29.3%) 107 (21.8%)

Low 394 (51.8%) 701 (70.7%) 384 (78.2%)
Abuse trauma

High 342 (45.0%) 255 (25.7%) 98 (20.0%)

Low 418 (55.0%) 736 (74.3%) 393 (80.0%)
Neglect trauma

High 340 (44.7%) 303 (30.6%) 113 (23.0%)

Low 420 (55.3%) 688 (69.4%) 378 (77.0%)
PANSS

Positive subscale 11.6 (4.9)

Negative subscale 12.0 (5.3)

General subscale 25.0 (7.4)
CAPE

Positive symptoms 0.6 (0.5) 0.1(0.2) 0.1(0.1)

Negative symptoms 1.0 (0.5) 0.5(0.4) 0.4 (0.3)

Depressive symptoms 0.9 (0.6) 0.6 (0.4) 0.5(0.4)
Cannabis use

Yes 88 (11.6%) 49 (4.9%) 17 (3.5%)

No 569 (74.9%) 694 (70.0%) 442 (90.0%)

Unknown 103 (13.6%) 248 (25.0%) 32 (6.5%)
DSM IV-TR diagnosis

Schizophrenia 526 (69.2%) - -

Schizoaffective disorder 87 (11.4%) - -

Unspecified psychosis 92 (12.1%) - -

Other diagnosis 15 (2.0%) - -
IlIness duration (in years) 7.0 (4.6) - -
Antipsychotic medication*

Yes 653 (85.5%) - -

No 4 (0.5%) - -

Unknown 107 (14.0%) - -

Data are n (indicated by (%)) or mean (SD). Abbreviations: cig=cigarettes; DSM IV-TR= Diagnostic and Statistical
Manual of Mental Disorders version IV-TR; CAPE = Community Assessment of Psychic Experience, frequency
subscales; PANSS=Positive and Negative Syndrome Scale. *See supplement 5 for more detailed information
regarding the type and dose of antipsychotics.

In patients, all trauma scales were significantly associated with tobacco smoking while
controlling for age and gender (OR  ~1.77, 95% CI 1.30 - 2.42, p < 0.001; OR,, ..
1.69, 95% C11.23-2.31, p=0.001; OR .., 148, 95% CI 1.08 - 2.02, p = 0.014) (Table
2). Detailed information on the confounding effects of age and gender are shown in
Supplement 6. As a sensitivity analysis, we replaced smoking status as outcome variable
with the number of cigarettes (Supplement 7). Total trauma and abuse were significantly
associated with the number of cigarettes smoked in patients when correcting for age and
gender. For neglect however, the association lost its significance. All associations lost
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significance after adding adding severity of the psychopathological dimensions (positive
symptoms, negative symptoms, and depressive symptoms), cannabis use, and education
as confounders to the models (Table 2). Detailed information on the confounding effects
of all covariates are shown in Supplement 8. Findings were not affected when repeating
analyses of model 2 by adding antipsychotic medication use and PANSS scores instead
of CAPE scores (Supplement 9) nor when antipsychotic medication dosage and type were
added (Supplement 10).

In siblings, none of the trauma scales were significantly associated with tobacco smoking
in model 1 (confounders: age and gender) while correcting for multiple testing (Table 2).
The confounding effects of age and gender are shown in Supplement 6.

In controls, total trauma and abuse were associated with tobacco smoking while controlling
for age and gender (OR 2.40, 95% CI 1.49 — 3.88, p < 0.001; OR_ . 2.02, 96% ClI
1.23 -3.32, p=0.006) (Table 2). Detailed information on the confounding effects of age
and gender are shown in Supplement 6. When replacing smoking status as outcome
variable with the number of cigarettes, results were not significant affected (Supplement
11). After adding the additional covariates, the associations lost significance (OR 1.78,
95% Cl 1.00 - 3.14, p=0.048) (Table 2). Detailed information on the confounding effects
of all covariates are shown in Supplement 8.

trauma

Table 2. Associations between childhood trauma and tobacco smoking by group status while correcting
for confounders.

Patients Siblings Controls

Model 1 Model 22 Model 1 Model 22 Model 1 Model 22

(N=760) (N=610) (N=991) (N=718) (N=491) (N=435)
Trauma | OR OR OR OR OR OR

[95% Cll [95% Cll [95% Cll [95% Cll [95% Cll [95% Cll
Total 1.77 1.32 1.37 } 2.40 1.78

[1.30-2.421* [0.91-1.91] [1.02 -1.84] [1.49 - 3.881* [1.00 - 3.141
Abuse 1.69 1.35 1.1 R 2.02 1.41

[1.23-2.311* [0.92-1.98] [0.81 - 1.501 [1.23 -3.321* [0.77 - 2.56]
Neglect | 1.48 1.1 1.15 } 1.59

[1.08-2.021* [0.77 - 1.601 [0.86 — 1.551] [0.98 - 2.571

"Model 1: corrected for age and gender. 2Model 2: corrected for age, gender, education, positive symptoms,
negative symptoms, depressive symptoms, and cannabis use. * p-value <0.017, considering Bonferroni correction
for multiple testing. Abbreviations: OR = Odds Ratio; 95% Cl = 95% confidence interval.

DISCUSSION

Summary of main findings

The present study explored the associations between different modalities of childhood
trauma (total, abuse, and neglect) and tobacco smoking in a sample of patients with a
non-affective psychotic disorder, unaffected siblings, and healthy controls. The positive
associations that we found in patients between childhood trauma and tobacco smoking
while correcting for age and gender, lost significance after controlling for severity of the



psychopathological dimensions (positive symptoms, negative symptoms, and depressive
symptoms), cannabis use, and educational level. Although, also in the fully corrected
model, there is a positive association (albeit non-significant). We found that childhood
trauma and abuse increased the risk of tobacco smoking in controls, but again significance
was lost after controlling for confounders. Concerning siblings, none of the trauma scales
were significantly associated with tobacco smoking.

Previous literature

To the best of our knowledge, this was the first study investigating the relationship
between childhood trauma and tobacco smoking in a sample of patients with psychosis,
unaffected siblings and healthy controls. In line with our findings in the patient group,
Mallet et al. (2019) also did not find an association between trauma and smoking in
patients with psychosis (N=474). Rey et al. (2017) found that the experience of childhood
trauma was associated with severe nicotine dependence compared to mild nicotine
dependence (OR 1.03). Our result of an association between trauma and the number
of cigarettes smoked per day (as sensitivity analysis) builds upon this previous study;
further studies should validate the direction of this association. Noteworthy, in the study
of Rey et al., this association was independent of other confounding variables including
severity of symptomatology. In previous literature, smoking in psychosis was found to be
associated with positive, negative, and depressive symptoms (Vermeulen, Schirmbeck
et al. 2019). One could speculate that heavy smokers are a particularly vulnerable group
who may be underrepresented in our sample, which can explain the independence
of positive, negative, and depressive symptoms in the association between childhood
trauma and tobacco smoking.

Interestingly, in the patient group gender played a confounding role on the association
between trauma and tobacco smoking in the current study, while this was not found in
healthy controls. Our finding in patients is in line with prior psychosis studies reporting
higher rates of tobacco smoking in men compared to women (Rey, D’Amato et al.
2017). Combining this with the previously demonstrated higher frequency of childhood
trauma in women with psychosis compared to men (Comacchio, Howard et al. 2019),
it is interesting for future studies to explore the differential impact of gender on the
association between trauma and tobacco smoking.

In the current study, cannabis was the most contributing confounder when investigating
the association between trauma and tobacco smoking. It has indeed been found that the
use of cannabis and tobacco smoking are highly correlated in psychosis (Jones, Gage
et al. 2018). Furthermore, in previous psychosis literature, the link between trauma and
cannabis use has been well established (Setién-Suero, Suarez-Pinilla et al. 2020). It is
suggested that cannabis is used in an attempt to cope with the emotional symptoms of
childhood trauma (Compton, Furman et al. 2004, Ajnakina, Trotta et al. 2018). The link
between trauma and cannabis use has also been evaluated as an environmental risk
factor for developing psychosis. One study found that these two have a greater than
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additive interaction in increasing the risk of psychosis (Harley, Kelleher et al. 2010).
Future studies should investigate this possible interaction for tobacco smoking as well.

Regarding the role of education on the relationship between trauma and smoking in the
current study, it has indeed been found that smoking patients with psychosis have lower
levels of education compared to their non-smoking peers (Vermeulen, Schirmbeck et
al. 2019). With respect to the relationship between trauma and educational level, it is
suggested that lower childhood socio-economic status is associated with an increased
risk of experiencing childhood trauma in the general population (Walsh, McCartney et al.
2019). Vice versa, childhood trauma is prospectively associated with lower educational
levels (Lecy and Osteen 2022). These findings highlight the importance of education in
both signaling and treatment of childhood trauma.

Against our expectations, we did not find significant associations between childhood
trauma and tobacco smoking in unaffected siblings. To the best of our knowledge, no
studies are performed with a similar sample. Including a subgroup of siblings with similar
predispositions as patients could provide information about the role of illness-related
factors in the link between smoking and trauma. Our findings suggest that childhood
trauma has a stronger bearing on tobacco smoking in patients and controls, while
in siblings other factors might play a more important role. Our findings suggest that
childhood trauma has a stronger bearing on tobacco smoking in patients and controls,
while in siblings other (psychological) factors might play a more important role. Future
studies should explore the relationship between participants with different vulnerabilities
for psychosis.

With respect to our findings in healthy controls, the association between trauma and
abuse did not survive correction for multiple testing. When comparing our results
with the general population, research on the impact of childhood trauma has clearly
demonstrated a link between trauma and tobacco smoking (Budenz, Klein et al. 2021,
Rogers, Pakdaman et al. 2022). As the group of controls in our study was relatively small,
we might have missed smaller effects, due to a lack of power.

Clinical implications

Our study adds to the body of literature by underlining the importance of confoundersin the
relationship between smoking and trauma. Several, non-mutually exclusive mechanisms
could play a role in the relationship between childhood trauma and tobacco smoking in
psychosis. From a psychological point of view, the experience of childhood trauma is
highly associated with psychological distress, negative affect, and stress (Schaan, Schulz
et al. 2019). It might be that patients with psychosis use tobacco smoking to cope with
the negative effects of trauma exposure. Indeed, a recent study found that maladaptive
coping influenced the relationship between life events and the risk of smoking (van der
Heijden, Schirmbeck et al. 2022).



Attachment style might also play a part in the relationship between childhood trauma
and tobacco smoking, as was previously shown in a adolescents at risk for aggressive
behaviour (Hayre, Goulter et al. 2019). Interestingly, a recent study found that the
relationship between insecure-anxious attachment and problematic substance use was
confirmed and found to be fully mediated by dysfunctional coping (Berry, Haddock et al.
2022). However, it was unclear whether tobacco use was included in this study.

From a biological point of view, the increased prevalence of childhood trauma and
smoking in patients with psychosis could be associated with several adaptions caused
by both smoking and the experience of childhood trauma that make the brain more
vulnerable for psychosis. For example, trauma has been associated with changes in the
endocrine system, immune system, and brain structure (Provencal and Binder 2015).
Tobacco smoking is also associated with oxidative stress, inflammation, and white
matter lesion progression (Mazzone, Tierney et al. 2010). It is suggested that tobacco
smoking might be a ‘second hit’" and further disrupt systems associated with psychosis.
Furthermore, shared environmental risk factors for psychosis as cannabis use (Vaucher,
Keating et al. 2018), tobacco smoking (Scott, Matuschka et al. 2018), and trauma
exposure (Varese, Smeets et al. 2012) seem to be involved in a complex relationship with
each other according to the current study.

In the present study, we focused on the risk of tobacco use in trauma-exposed patient
while controlling for cannabis use. We did not assess substance use disorders, nor
did we investigate the influence of dual disorders involving cannabis use (or alcohol
and other drugs) on the association between childhood trauma and tobacco smoking.
Dual disorders (i.e. schizophrenia and SUD) are associated with worse mental health
compared to patients with schizophrenia alone (Adan, Marquez-Arrico et al. 2023).
Future studies could explore the associations between trauma and patients with dual
disorders, especially considering that tobacco smoking is highly associated with the risk
of cannabis use (Sanchez-Gutiérrez, Rodriguez-Toscano et al. 2023) .

Strengths and limitations

Strengths of this study are the relatively large sample size, and the inclusion of patients,
siblings, and controls to investigate associations in participants with an increased
psychosis liability without the confounding effects of illness-related (clinical) factors.
However, the current study has several limitations. First, retrospective design of the
study does not allow for any conclusions regarding causation and introduced the risk
of a recall bias regarding the experienced childhood trauma. In addition, self-report
questionnaires (CTQ) have been used to assess experienced childhood trauma and
tobacco smoking, which introduces the possibility of self-report biases. Moreover, the
CTQ does not include detailed information about the experienced trauma, such as the
duration of the experience and the age of occurrence. Furthermore, the CTQ does not
include other types of childhood trauma, such as bullying or loss of a parent. Third, we
defined participants as smokers if they had used tobacco daily for at least one month in
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the past twelve months. We were not able to include the age of onset of tobacco smoking.
Future studies with more detailed assessment of smoking behaviour are needed to
elucidate the effect of both smoking frequency, severity, and age of onset.

Fourth, while our findings indicate that the use of antipsychotic medication did not alter
the relationship between experienced trauma and tobacco smoking, it is important to
interpret this result with the awareness that more detailed information on duration and
compliance is lacking. Fifth, patients in the GROUP study sample are relatively high
functioning with a probably lower severity of symptoms. This warrants cautiousness in
generalization of our findings. Lastly, the sample size of the healthy control group was
relatively small. Including a larger sample size would be of value to increase power.

Further research

Our findings imply when treating patients with psychosis for trauma-related symptoms
and/or tobacco addiction, one should focus factors as well, for example comorbid use of
cannabis.

Future research could explore the role of attachment- and coping styles on the relationship
between childhood trauma and tobacco smoking in patients with psychotic disorders and
unaffected siblings.
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Summary of
the main findings






While numerous studies have examined the association between attachment style or
childhood trauma and psychosis, mechanisms underlying these relationships remain
unknown. Therefore, this thesis aimed to enhance our knowledge and understanding
of how attachment style and childhood trauma impact psychosis. The present chapter
presents a summary of the main findings. Participants included in the studies described
in this thesis took part of two large studies: the Genetic Risk and Outcome of Psychosis
(GROUP) study and the Handling Antipsychotic Medication Long-term Evaluation of
Targeted Treatment (HAMLETT) study.

PART I: THE IMPACT OF ATTACHMENT STYLE ON PSYCHOSIS

In chapter two, a cross-sectional study investigating associations between attachment
style and self-reported altered self-experience in 74 patients with psychosis, 78
unaffected siblings, and 32 healthy controls from the GROUP cohort was presented. We
found that attachment style was associated with self-reported disturbed self-awareness
and depersonalization after accounting for the influence of psychotic and depressive
experiences in individuals with different levels of vulnerability for psychosis. More
specifically, after adjusting for age, gender, positive symptoms, negative symptoms, and
depressive symptoms, anxious attachment was positively associated with disturbed self-
awareness and depersonalization. Avoidant attachment was positively associated with
depersonalization on a trend level but not significantly with disturbed self-awareness.

In chapter three, we aimed to assess whether sensitivity of the behavioural inhibition
system (BIS) or the behavioural activation system (BAS) mediate the cross-sectional
association between attachment style and frequency of (sub)clinical positive and negative
symptoms in 87 patients with a psychotic disorder and 94 unaffected siblings within
the GROUP study. We found that both anxious and avoidant attachment were positively
associated with negative symptoms across both groups. Additionally, in siblings, both
attachment domains were associated with positive symptoms. Second, we found that
BIS sensitivity, but not BAS sensitivity, played a mediating role in the relationship
between attachment style and psychotic experiences in patients and siblings. To be more
precise, in the patient group, BIS sensitivity mediated the association between anxious
attachment and negative symptoms. In the sibling group, BIS sensitivity mediated the
association between avoidant attachment and both positive and negative symptoms, and
between anxious attachment and positive symptoms.

In chapter four, we evaluated the social consequence of insecure attachment among
119 patients with psychosis, 128 unaffected siblings and 66 healthy controls within the
GROUP study. We aimed to explore the multi-cross-sectional and prospective association
between attachment style and three social functioning domains, namely withdrawal,
interpersonal behaviour and pro-social activities over a period of three years. Our main
finding was that in patients, siblings and controls, insecure or avoidant attachment style
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is negatively associated with social functioning, although the social functioning domains
involved differed between groups. In patients higher scores on avoidant attachment
were associated with lower scores on all three social functioning domains and notably,
the association between avoidant attachment and pro-social functioning remained after
correcting for level of education and severity of psychopathology. In siblings and controls,
both attachment domains were associated with withdrawal, whereas in siblings they were
also associated with interpersonal behaviour. Our second finding was that attachment
style predicted change in social functioning over time in siblings on a trend level.

Building further on this, we aimed to elucidate the impact of attachment style on a broader
range of recovery outcomes. Therefore, in chapter five, we investigated sex-differences
in baseline attachment style in patients remitted from their first-episode psychosis and
in the relationship between attachment style and different recovery measures. This study
was performed in a subsample of 299 patients within the HAMLETT study. In particular,
we investigated sex differences in the association between baseline attachment style
and symptomatic, social, and personal recovery at 3 and 48 months, and moreover in
the association between baseline attachment style and change in symptomatic, social,
and personal recovery over these months. Our first finding was that male and female
patients did not differ in baseline attachment style. Second, we found that baseline
attachment style was associated with recovery outcome at 3-months follow up, while sex
did not moderate this association. Baseline attachment style did not significantly predict
recovery outcome at 48-months follow up, nor change in recovery outcome.

PART II: THE IMPACT OF CHILDHOOD TRAUMA ON PSYCHOSIS

In chapter six, we examined the mediating role of self-disturbances and negative-self
schemas in the cross-sectional association between two childhood trauma subtypes
(i.e. abuse and neglect) and psychotic experiences across the vulnerability spectrum. In
sum, our findings revealed distinct mediation patterns across the groups of patients with
psychosis, their unaffected siblings and healthy controls, when controlled for age and
sex. In patients, negative self-schemas fully mediated the association between abuse and
psychotic experiences, whereas self-disturbance partly mediated the effect of neglect
on psychotic experiences. In siblings, both negative self-schema and self-disturbance
fully mediated the association between abuse/neglect and psychotic experiences. In
controls, only negative self-schemas mediated the association between abuse and
neglect and psychotic experiences. Our findings suggest that negative self-schemas and
self-disturbance phenomena are relevant factors in explaining the association between
childhood trauma and psychotic experiences across illness liability groups.

In chapter seven, we explored whether different modalities of experienced childhood
trauma (i.e. abuse or neglect) were related to the risk of tobacco smoking, in a subsample
of the GROUP cohort including 760 patients with psychosis, 991 unaffected siblings,



and 491 healthy controls. A positive association between childhood trauma and tobacco
smoking was observed in patients and controls after adjusting for age and gender.
However, this association lost significance when adjusting for severity of psychopathology,
cannabis use and educational level. Our findings suggested that the association between
childhood trauma and tobacco smoking is largely explained by these confounding factors.

141












The central objective of this thesis was to study the impact of attachment style and
childhood trauma on psychosis. To this aim, | focused on constructs associated with
attachment style and childhood trauma in individuals with varying vulnerability for
psychosis. The following chapter contextualizes our key findings within a broader
framework. Following this, several clinical implications and implication for further
research are presented. Finally, some limitations, considerations, and future perspectives
are described.

PART I: THE IMPACT OF ATTACHMENT STYLE ON PSYCHOSIS

In the first part of this thesis, | focused on potential mechanisms explaining the known
association between attachment style and psychosis vulnerability and broaden the
perspective from symptomatic recovery to social functioning and personal recovery.
Focusing on underlying mechanisms, we demonstrate that attachment style is associated
with self-disturbance (chapter 2) and that sensitivity of the behavioural inhibition
system (BIS) plays a mediating role in the relationship between attachment style and
psychotic experiences (chapter 3) in individuals with different levels of vulnerability for
psychosis. Focusing on outcome, we uncover associations between attachment style and
social functioning across psychosis vulnerability levels (chapter 4) and its relevance to
a broader scope of recovery in individuals remitted from their first episode of psychosis
(chapter 5). When exploring potential sex-differences in attachment style and its impact
on recovery outcomes, we found no significant sex effect (chapter 5). In this thesis,
we studied not only patients with psychosis but also unaffected siblings and healthy
controls. This is valuable as including a subgroup of siblings with similar predispositions
to patients could provide insight into the role of illness-related factors in the association
between attachment style and recovery.

Possible pathways from attachment style to psychosis

This thesis provides additional insights into the role of attachment style in psychosis.
Although the designs of the included studies preclude causal inferences, our findings
suggest potential pathways linking attachment style to psychosis through self-disturbance
and BIS sensitivity — connections that have not been proposed previously. It is interesting
to integrate these findings in light of two previously proposed pathways from attachment
style to psychosis.

The first pathway proposes that insecure attachment impairs affect regulation
mechanisms, thereby increasing vulnerability to stress and inadequate coping strategies
(Partridge, Maguire et al. 2022). Consequently, this increased emotional reactivity may
lead to misinterpretation of ambiguous situations as stressful, threatening or dangerous,
fostering a distorted perception of reality that might contribute to the emergence of
psychotic experiences (Myin-Germeys and van Os 2007). Based on findings in this thesis,
| hypothesize that attachment style, self-disturbance, and BIS sensitivity are possibly
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involved in the affective pathway to psychosis. The attachment system is a key system
of affect regulation. Insecure attachment may lead to a lower threshold for activating
BIS sensitivity (chapter 3) and heightened vulnerability for developing self-disturbance
(chapter 2), which might both contribute to affect dysregulation, and subsequently to
psychosis. | assume that causality operates in the opposite direction as well. Namely, that
psychotic experiences can further undermine BIS sensitivity and self-disturbance. For
example, experiencing psychotic symptoms is distressing, amplifying the stress response
and leaving the individual prone to dysregulation of emotions. This might trigger the
BIS system, which relates to an increased misinterpretation of intentions, which in
turn enhances insecure attachment (chapter 3). Similarly, the increased inadequate
affect regulation due to psychotic experiences may undermine the ability to maintain
a coherent and stable self. This in turn may reinforce difficulties in relating to others
and thus enhances insecure attachment (chapter 2). To enhance our understanding of
the proposed pathway, it is interesting to consider other factors in future research that
may play a role, for example mentalization, personality, early life experiences, coping,
and social cognition. Longitudinal studies are needed to evaluate causal chains between
these closely resembled constructs.

The second prominent pathway proposes that an insecure attachment style shapes the
development of negative schemas about the self and others (Korver-Nieberg, Fett et al.
2013, Murphy, Bentall etal. 2018). These schemas, in turn, predispose to misinterpretation
of (social) ambiguous situations negatively, contributing to the emergence of psychotic
symptoms. Based on findings in this thesis, | again hypothesize that self-disturbance
and BIS sensitivity can be integrated in this proposed pathway. As mentioned, insecure
attachment might lead to a lower threshold for activating BIS sensitivity (chapter 3) and
heightened vulnerability for developing self-disturbance (chapter 2). This might both
contribute to negative schemas of the self and others, and subsequently increases the
likelihood of paranoid attributions of neutral situations. Again | assume bidirectional
relationships, although | can only speculate about causality. Psychotic experiences may
strengthen negative beliefs about self or others. This might trigger the BIS system and
reinforces an incoherent sense of self or sense of agency. In turn, this leads to heightened
insecure attachment. Longitudinal studies are needed to study interrelations between
mentioned constructs, as well as related constructs.

Based on the results of this thesis, attachment style impacts psychosis-related constructs
both at a pre-reflective and reflective level. The pre-reflective level of self refers to an
experiential level of selfhood. Or in other words the implicit awareness of an individual
of being the owner of experience as well as thoughts, intentions, and actions (Sass and
Parnas 2003, Sass, Pienkos et al. 2013). This can be distinguished from the reflective
level of self, which is also called the narrative self and is more related to personality traits,
temperament, and an individual’s life history (Zandersen and Parnas 2019). Our findings
thus seem to support that attachment style is deeply embedded, extending beyond
its influence on overt relational dynamics (such as BIS/BAS sensitivity) to the more



fundamental aspects of self-experience in psychosis. We need to further examine the
role of attachment style on both pre-reflective and reflective levels through longitudinal
research, which ideally measures attachment and mechanisms prior to and after the
onset of psychotic symptoms.

Another support for the fundamental impact of attachment style in psychosis was
found based on findings in chapter 5. In contrast to my expectations, | did not find sex-
differences in attachment style in patients with psychosis. This is highly important as it
underscores that attachment style operates similarly across sexes, emphasizing that the
impact of attachment style on psychosis-related constructs is contingent on fundamental
psychological processes shared across sexes.

Attachment style and recovery of psychosis

The focus in enhancing recovery in schizophrenia spectrum disorders nowadays
empathizes not only symptom reduction but a broad scope of recovery, including social
recovery and the subjective experience of recovery (personal recovery). Few studies have
examined the relationship between attachment style and recovery, with the majority
focusing on clinical recovery and providing some evidence to suggest associations
(Tyrrell, Dozier etal. 1999, Couture, Lecomte et al. 2007, Hansen, Torgalsbgen etal. 2013,
Berry, Gregg et al. 2015, Olbert, Penn et al. 2016, Palmier-Claus, Berry et al. 2016). These
findings gave rise to our hypothesis that attachment style is associated with symptomatic,
social, and personal recovery in psychosis, cross-sectionally and longitudinally. Our
findings from chapter 4 and 5 are in line with this hypothesis and show that attachment
style is associated with social functioning across psychosis vulnerability levels (chapter
4). Moreover, we show for the first time that attachment style is associated with short-
term recovery outcome in individuals remitted from their first episode of psychosis
(chapter 5). In contrast with our hypotheses, we did not find longitudinal associations
between attachment style and (change) in clinical, social, or personal recovery over a
longer time period (chapter 4 and 5). However, the relatively small size of the follow-up
samples could have influenced these results.

Although causal conclusions cannot be drawn, results of this thesis suggest a large
scope of influence of attachment style on outcome and highlight the importance of
addressing attachment style in individuals experiencing psychosis and those with an
increased psychosis vulnerability. Building further on this, | underscore the importance
of engaging with individuals whose lifelong attempts to form interpersonal bonds have
been challenging, proposing that addressing these challenges might be crucial for
their social and emotional well-being. Although it does not follow directly out of the
studies included in this thesis, | argue that clinicians may have a very important role in
supporting this.
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PART II: THE IMPACT OF CHILDHOOD TRAUMA ON PSYCHOSIS

In the second part of this thesis, | wanted to gain insights into the potential mechanisms
explaining the known association between childhood trauma and psychosis, and broaden
the perspective to the association between childhood trauma and high-occurrence of
tobacco smoking in psychosis. We, therefore, investigated the mediating effect of self-
disturbance and negative self-schemas on the link between childhood trauma and
psychotic experiences (chapter 6), and found evidence. Additionally, we showed an
association between childhood trauma and tobacco smoking in patients with psychosis
and healthy controls, although this seemed largely driven by cannabis use (chapter 7).

Possible pathways from childhood trauma to psychosis

Previously, two prominent pathways have been proposed to explain the relationship
between childhood trauma and psychosis. These include a biological and a psychological
pathway. Although the cross-sectional designs of the studies included in this thesis
preclude the ability to draw causal inferences, our findings are interpreted in the context
of these previously proposed pathways.

From a biological point of view, childhood trauma can disrupt stress regulation processes
(the neuroendocrine stress response) by a dysregulation of the hypothalamic—pituitary—
adrenal (HPA) axis (Howes and Kapur 2009). An overactive HPA axis may result in the
release of excessive stress hormones. This makes individuals more prone to pay attention
to stimuli that would normally remain in the background or to attribute neutral stimuli as
threatening. Such misinterpretations can lead individuals to form distorted beliefs and
can thus contribute to the onset of psychotic experiences (Kapur 2003). Negative self-
schemas are supposed to contribute to this over-interpretation, and may subsequently
contribute to the development of positive psychotic symptoms such as paranoia (Korver-
Nieberg, Fett et al. 2013, Murphy, Bentall et al. 2018). Our findings from chapter 6
confirm the mechanism in this pathway as we show that negative self-schema is a
mediator in the association between childhood trauma and psychotic experiences across
iliness variability. We were also the first to show that besides negative self-schema, self-
disturbance mediate the association between childhood trauma and psychotic experiences
(chapter 6). To the best of my knowledge, current research does not provide a direct link
between basic self-disturbance and disturbance of the neuroendocrine stress response.
Butitis plausible to suggest that it is so deeply disrupting if the basic self is disturbed, that
it inevitably implicates the neuroendocrine stress response. This might (partly) explain
that a disturbance in the sense of self involves an intensified focus on phenomena that are
typically part of the background (de Haan and Berendsen 2022). Moreover, experiencing
childhood trauma affects the individuals ability to form a coherent self-concept and
enhances the vulnerability to identity fragmentation when confronted with challenges
(Van der Kolk 2014). This fragmentation might lead to suspiciousness of the intention
of others. So, while preliminary, the identified mediating role of self-disturbance may
be interesting to integrate into this pathway and is valuable to study in future studies.



Although the findings of chapter 7 may at first glance seem far removed from the
biological pathway, they nevertheless may appear to contribute. In chapter 7, we
found an association between childhood trauma and tobacco smoking in patients with
psychosis. This builds further on previous studies, showing that both childhood trauma
and tobacco smoking have an increased prevalence in psychosis and are thought to
involve brain adaptations that heighten vulnerability to psychosis (Mazzone, Tierney et al.
2010, Provencal and Binder 2015). For example, childhood trauma has been associated
with changes in the endocrine and immune systems and brain structure (Provencal and
Binder 2015), while tobacco smoking is associated with oxidative stress, inflammation,
and white matter lesion progression (Mazzone, Tierney et al. 2010). It is suggested
that tobacco smoking acts as a ‘second hit’, and further compounding disruptions in
systems associated with psychosis among individuals with childhood trauma histories.
Moreover, nicotine, the primary psychoactive component in tobacco, directly stimulates
the HPA-axis. Although individuals who smoke tobacco often experience a short period
of stress reduction after smoking, on the longer-term nicotine leads to exaggerated
cortisol responses to stress. This might amplify emotional stress sensitivity, potentially
reinforcing additional tobacco smoking to reduce the amplified stress. In future studies
it will be important to examine individual differences in responses to stress and coping
strategies both during tobacco use and after smoking cessation.

From a psychological point of view, findings in this thesis seem to fit with the affective
pathway to psychosis. In line with the above discussed impact of attachment style,
childhood trauma leads to emotional distress (e.g. affective symptoms), which increases
the risk of psychotic symptoms (Myin-Germeys and van Os 2007). As childhood trauma,
negative self-schemas and self-disturbance share an impact on emotional dysregulation
and heightened sensitivity to stress, these constructs are at face value easily integrated
in the theory of an affective pathway to psychosis. Given the high resemblance between
constructs, further studies are warranted to unravel the assumed interactions. Findings
from chapter 7 are interesting to consider in light of this pathways. We show that
childhood trauma predicted tobacco smoking in patients and controls. The experience of
childhood trauma is highly associated with psychological distress, negative affect, and
stress (Schaan, Schulz et al. 2019). Tobacco smoking might serve as a coping mechanism
for patients to deal with the psychological impact of trauma exposure in childhood.
Indeed, a recent study found that maladaptive coping influenced the relationship between
life events and the risk of smoking (van der Heijden, Schirmbeck et al. 2022).

The interrelation between attachment style and childhood trauma

In the current thesis, attachment style and childhood trauma were investigated
independently, while their interrelation is significant and unavoidable. Childhood trauma
profoundly disrupts early attachment bonds, and is even considered the most destructive
factor in attachment relationships (Fonagy 2018). Despite the limited amount of
systematic reviews and meta-analyses investigating the interrelation between childhood
trauma, attachment style, and psychosis, there is evidence for the role of insecure
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attachment in the childhood trauma — psychosis relationship (Williams, Bucci et al. 2018,
Sideli, Murray et al. 2020, Grady, Twomey et al. 2024). Further research is needed to
elucidate the complex interrelationships between these constructs and include other
relate constructs that seem to play an important role according to findings of this thesis
regarding attachment style (i.e. sensitivity of the BIS/BAS, self-disturbance, and recovery)
and childhood trauma (i.e. negative schemas, self-disturbance, and tobacco smoking).

CLINICAL AND RESEARCH IMPLICATIONS

From the work discussed in this thesis, | highlight several implications for mental health
clinical practice. Findings described in this thesis combined with findings from previous
literature, empathize the importance of addressing attachment style and childhood
trauma when working with patients with psychosis or those with an increased psychosis
vulnerability. Current therapeutic interventions for individuals with psychosis are often
targeted onimproving positive of negative symptoms, while potentially underlying insecure
attachment styles and/or trauma experiences as well as related factors remain untreated.
According to a systematic review, there is evidence to suggest that psychotherapy can
improve adult attachment security in non-psychotic groups (Taylor, Rietzschel et al.
2015). These improvements seemed to be achieved across different therapy settings,
different patient groups, and different therapy forms (Taylor, Rietzschel et al. 2015).
These findings need to be confirmed in future studies in patients with psychotic disorders
or those at-risk. Further longitudinal studies are warranted to test whether attachment
style evolves across illness duration and therapy. Additionally, subsequent studies should
investigate the effects of improving attachment security on attachment-related factors
and how this impacts clinical, social and personal recovery. Regarding childhood trauma,
it is relatively recently that interventions focusing on trauma in patients with psychosis
have been developed (van den Berg and van der Gaag 2012, Hardy and Mueser 2017).
A previous systematic review showed that trauma-focused psychological interventions
were found to be effective in reducing post-traumatic stress symptoms in patients with
psychosis (Swan, Keen et al. 2017). Moreover, it was previously found that individuals
with psychosis how received trauma therapy not only exhibited fewer trauma symptoms,
butalso experienced lower levels of positive symptoms(van den Berg, de Bontetal. 2018).
Again, future studies are needed to further develop effective evidence-based trauma
interventions (specially focused on childhood trauma) and assess the optimal timing of
these interventions as well as the impact on symptoms of psychosis and outcome (Swan,
Keen et al. 2017, Brand, McEnery et al. 2018). Besides, given the close relationship
between traumatic experiences in childhood and insecure attachment, it is interesting
to evaluate whether the treatment of childhood trauma and insecure attachment can be
partly similar or should include different therapeutic aspects.

Based on findings in this thesis, interventions should also be focused on mediating
factors (such as emotion regulation strategies, sensitivity of the BIS/BAS system, self-



disturbance, and self-schemas). There is some evidence to suggest that psychotherapies
such as Acceptance and Commitment Therapy and Dialectical Behavior Therapy
can increase emotion regulation strategies in different populations (Zalewski, Lewis
et al. 2018, Saccaro, Giff et al. 2024, Zoromba, Sefouhi et al. 2024). The last decade
attention for body-focused psychotherapy in psychosis is growing (Vogel, van der Gaag
et al. 2019, Martinez-Calderon, Villar-Alises et al. 2024). It is interesting to note that
emerging studies suggest that incorporating body-focused elements into therapy for
patients with psychosis is promising (Firth, Cotter et al. 2015, Vogel, van der Gaag et
al. 2019, RiBmayer, Kambeitz et al. 2024). In the present thesis, the wide impact of self-
disturbance was described. Body focused approaches might help patients reconnect with
their physical selves, fostering a sense of embodied presence (de Haan and Berendsen
2022). Attention for the body might help to focus on the present-moment as the ability
to sense bodily sensations can contribute to a coherent self. Body based therapies might
also help to regulate emotional dysregulation (Shafir 2016). This might be especially
relevant in patients with psychosis who have experiences trauma in childhood, as the
impact of trauma can both be experienced in psychological as bodily stress responses
(Van der Kolk 2014). This is also interesting from the perspective of attachment theory.
Insecure attachment has been linked to difficulties in regulating emotional responses
and disruptions in the recognition of bodily states. It has been suggested that insecure
attached individuals may be less attuned to bodily cues, leading to diminished interceptive
awareness (Van der Kolk 2014). Future studies integrating body-focused elements with
evidence-based psychosis treatments are warranted.

We encourage clinicians to prioritize strengthening the therapeutic relationship and
aiming to provide patients with positive interpersonal experiences within the therapeutic
relationship. Although this implication does not directly stem from our findings, it is
supported by existing literature suggesting that therapeutic relationship can play a key
role in shaping attachment dynamics (Faith, Hillis-Mascia et al. 2024). Experiences of
childhood trauma and insecure attachment may hinder the development of a healthy
therapeutic alliance (Berry, Palmer et al. 2018, Degnan, Shattock et al. 2022, Wrobel,
Jayasinghe et al. 2022). Specific attention for these difficulties seems especially
important in this subgroup. Moreover, | believe that being aware of insecure attachment
and traumatic early life experiences and their possible relation to the development or
maintenance of psychosis, might help approach patients with the experience of psychosis
with more empathy. This might strengthen the therapeutic relationship and also sheds
light on how to better engage with individuals in order to improve multiple aspects of
recovery outcome (Bourke, Barker et al. 2021, Browne, Wright et al. 2021).

LIMITATIONS AND FUTURE DIRECTIONS

Itis beyond dispute that the etiology of psychosis is very complex. Findings in the present
thesis suggest that psychotic experiences in adulthood have antecedents in early life

151



152

relational experiences. Hopefully, the findings of this thesis contribute to future studies
in this field. Ideally, taking a developmental life-course perspective approach would be
necessary to enhance our understanding of the impact of these early life experiences.
Longitudinal studies are warranted, preferably with assessments of attachment style and
the impact of experienced childhood trauma before and after the onset of psychosis. It
would be valuable to investigate change in attachment style over time and in different
contexts and more over include structured interviews to measure besides self-report
questionnaires. This provides richer and more nuanced insights which is desirable given
the psychological complexity of the attachment style construct. Important questions
remain regarding the extent to which individuals are able to strengthening secure
attachment and the roles played by factors such as resilience, a supportive environment,
corrective emotional experiences or the therapeutic relationship.

In light of prevention, the impact early interpersonal experiences have in psychosis
contribute to the thought that preventive interventions targeted on improving secure
attachment styles are highly important. Further studies are needed to develop such
interventions in the most vulnerable populations and evaluate the longitudinal effects.

Given the design of the studies included in this thesis, no conclusions on causation can
be drawn. Future longitudinal studies are necessary to investigate causal pathways and
temporal dynamics between attachment style, childhood trauma, and psychosis(-related
factors). This might also be important in light of timing of implementation of therapeutic
strategies. Longitudinal studies warrant to consider the changeability of attachment style
over time. Attachment style is widely assumed to be a stable construct over time, given its
deeply rooted foundations in early childhood experiences. Attachment style is therefore
thought to remain consistent across the lifespan, providing a framework for understanding
interpersonal dynamics. However, there is also considerable evidence that attachment
style is not entirely immutable and can be reshaped positively and negatively by profound
new interpersonal experiences later in life. As mentioned earlier, therapies focused on
attachment hold promise for improving internalized attachment representations, which
could ultimately contribute to improved outcome on several domains.

Considering all results found in the studies included in this thesis, one might wonder
whether findings are somewhat limited because | studied only specific attachment style
and trauma related factors. Indeed, | agree the univariate associations in this thesis
are a too narrow reflection of the complexity of humans but also believe that studying
univariate relationships is an important first step to provide a theoretical foundation
before exploring the multicomplex relationships. Given the multicomplex impact of
attachment style and childhood trauma on psychosis, | suggest that a broader dimensional
approach is needed as well. Further exploration by including biomedical, environmental,
social and psychological constructs related to attachment style or childhood trauma
simultaneously would be valuable to gain a more complete understanding. In line, a
transdiagnostic approach might do more justice to the complex and multidimensional



nature of attachment style and trauma experiences in psychosis. This might bring a
valuable shift towards a better understanding of heterogeneity, focusing on underlying
processes across attachment and trauma domain boundaries, rather than viewing
each domain in isolation. This has not been done for attachment style and childhood
trauma in psychosis yet. It could be interesting for future studies to investigate these
constructs in cluster or network analyses. This allows for the links between attachment
style, childhood trauma, psychosis-related risk and protective factors, phenomenological
experiences, and psychotic symptoms to all be examined simultaneously as interacting,
dynamic aspects of psychosis.

CONCLUSION

In conclusion, this thesis highlights the importance of addressing attachment style,
childhood trauma, and related constructs in individuals experiencing psychosis and those
with an increased vulnerability. Future longitudinal studies are needed to address the
extent to which mediating factors, such as self-disturbance, BIS sensitivity, and negative
self-schemas are intertwined and investigate evidence-based interventions. | advocate
for relational thinking when treating patients with psychosis or those with an increased
risk, empathizing the profound impact of early life experiences on the course of life.
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De invloed van hechtingsstijl en jeugdtrauma op psychose

Een psychotische episode is een mentale toestand die wordt gekenmerkt door een
veranderde ervaring van de werkelijkheid en door veranderingen in de manier waarop
innerlijke ervaringen worden verwerkt. Psychotische ervaringen worden gezien als
verschijnselen die zich op een spectrum bevinden: symptomen kunnen variéren van
milde, voorbijgaande klachten tot ernstige en blijvende psychopathologie. Psychotische
verschijnselen komen voor in de algemene populatie, waarbij individuen slechts lichte en
vaak tijdelijke ervaringen kunnen rapporteren, maar ze komen ook voor bij mensen met
een psychotische stoornis, bij wie de symptomen veel ernstiger en beperkender kunnen
zijn. Tot op heden is de precieze oorzaak van psychotische stoornissen onbekend. In de
laatste decennia komt er echter steeds meer erkenning voor een integrale benadering
die uit gaat van een samenspel tussen onder andere neurobiologische, psychosociale
en omgevingsfactoren. In het verlengde hiervan wordt dan ook steeds meer onderzoek
gedaan naar de invloed van vroege ervaringen op de ontwikkeling, het verloop en het
herstel van een psychose. Onderzoek is nodig om onze wetenschappelijke kennis op dit
gebied te vergroten.

Gehechtheid

De gehechtheidstheorie benadrukt het belang van een veilige emotionele band tussen
een kind en zijn primaire gehechtheidsfiguren (meestal de ouders) in de vroege kindertijd
(Bowlby 1969, Ainsworth 1978). Wanneer ouders voldoende voorspelbaar, betrouwbaar
en responsief afstemmen op de behoeften van hun kind, worden deze geruststellende
ervaringen met de gehechtheidsfiguren geinternaliseerd tot een veilige gehechtheidsstijl.
Veilig gehechte volwassenen kunnen eigen emoties reguleren en zichzelf geruststellen
en troosten. Onveilige gehechtheidsstijlen, zoals vermijdende en angstige gehechtheid,
ontstaan wanneer ouders onvoldoende responsief of consistent reageren op de behoeften
van hun kind. Vermijdende gehechtheid wordt in de volwassenheid gekenmerkt door
het vermijden van intimiteit en een voortdurend verlangen naar controle en autonomie,
waardoor fysieke en emotionele nabijheid moeilijk te verdragen zijn. Het bewaren van
enige relationele afstand en het onderdrukken van emoties worden door hen als veilig
ervaren. Volwassenen met een angstige gehechtheidsstijl daarentegen hebben een
voortdurend verlangen naar bevestiging en een angst voor afwijzing, waardoor fysieke of
emotionele afstand moeilijk te verdragen is. Onze geinternaliseerde relationele ervaringen
in de kindertijd vormen dus de mentale representatie van gehechtheid gedurende het
hele leven en geven vorm aan onze opvattingen over het zelf, de anderen en de wereld.

Jeugdtrauma

Het meemaken van traumatische gebeurtenissen gedurende de kinder- of tienerjaren
(ik omschrijf dit verder als jeugdtrauma) wordt beschouwd als een van de belangrijkste
oorzaken van onveilige gehechtheid. Jeugdtrauma omvat vaak chronische ervaringen,
onderverdeeld in fysieke, emotionele en seksuele mishandeling en fysieke en emotionele
verwaarlozing. Deze traumatische ervaringen hebben een diepgaande invioed op de
fysieke, emotionele en psychologische ontwikkeling, en leiden tot negatieve opvattingen
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over het zelf, de ander en de wereld. Volwassenen die in hun jeugd traumatische
ervaringen hebben opgedaan, hebben hierdoor een verhoogd risico op psychiatrische
stoornissen en ervaren meer moeite met het aangaan en onderhouden van sociale relaties.

Dit proefschrift

Het doel van dit proefschrift is het vergroten van kennis over gehechtheid en jeugdtrauma
bij mensen met een psychose en mensen met een verhoogd risico op het ontwikkelen
van een psychose. Om dit te onderzoeken, hebben we ons in dit proefschrift gericht
op constructen die mogelijk geassocieerd zijn met gehechtheid en jeugdtrauma. De
studies die beschreven worden in dit proefschrift maken deel uit van twee grotere,
nationale onderzoeken: het Genetic Risk and Outcome of Psychosis (GROUP)-onderzoek
en het Handling Antipsychotic Medication Long-term Evaluation of Targeted Treatment
(HAMLETT)-onderzoek.

Deel I: de invloed van gehechtheidsstijl op psychose

Patiénten met een psychotische stoornis hebben gemiddeld vaker een onveilige
gehechtheidsstijl dan mensen in de algemene populatie. Ook blijkt uit eerdere studies
dat onveilige gehechtheid gerelateerd is aan psychotische verschijnselen en aan een
verminderd algemeen functioneren. De precieze mechanismen die ten grondslag liggen
aan het verband tussen gehechtheid en psychose begrijpen we nog onvoldoende,
daarom is vervolg onderzoek nodig. In het eerste deel van dit proefschrift richten we ons
dan ook op potentiéle mechanismen die de bekende associatie tussen gehechtheidsstijl
en kwetsbaarheid voor psychose verklaren. Ook verbreden we het perspectief van
symptomatisch herstel naar sociaal herstel en persoonlijk herstel.

Zelfstoornissen zijn verstoringen in het basale zelfgevoel. Fenomenologische onder-
zoekers beschouwen zelfstoornissen als een fundamenteel kenmerk van psychotische
stoornissen. Aangezien een coherent zelfgevoel essentieel lijkt om diepgaande interacties
met anderen te kunnen aangaan, veronderstellen wij dat er een verband bestaat tussen
gehechtheid en zelfstoornissen. In hoofdstuk twee gaan we nader in op dit verband. In
totaal werden 74 patiénten met een psychose, 78 broers en zussen van patiénten en 32
controlepersonen uit het GROUP cohort geincludeerd in deze studie. In deze groepen -
met een verschillende kwetsbaarheid voor psychose - vonden we inderdaad een verband
tussen gehechtheid en twee belangrijke aspecten van zelfstoornissen. Dit verband is ook
gevonden wanneer we rekening houden met de ernst van psychotische en depressieve
symptomen. In de behandeling van patiénten met een psychose en mensen met een
verhoogdekwetsbaarheid daartoe, zaldaarom meeraandachtmoetenzijnvoorgehechtheid
en zelfstoornissen, zodat de behandeling meer op het individu kan worden afgestemd.

Naast verschillen in gehechtheidsstijl wordt gesuggereerd dat mensen verschillen in
de gevoeligheid van twee onafhankelijke systemen voor affectieve gedragsregulatie:
het gedragsinhibitiesysteem (BIS) en het gedragsactiveringssysteem (BAS). Het
BIS reageert op dreiging en stimuleert bij activatie vermijdingsgedrag. Het BAS



reageert op beloning en stimuleert bij activatie toenaderingsgedrag. De relatie tussen
gehechtheid en gevoeligheid van BIS en BAS is nog niet eerder onderzocht bij mensen
met een psychose. In hoofdstuk drie is nagegaan of gevoeligheid van BIS en BAS een
mediérende rol speelt in de relatie tussen gehechtheid en psychotische symptomen bij
87 patiénten met een psychotische stoornis en 94 broers en zussen van patiénten uit
het GROUP cohort. In beide groepen bleek zowel angstige als vermijdende gehechtheid
geassocieerd te zijn met negatieve symptomen (zoals terugtrekgedrag of een verminderd
concentratievermogen). Bovendien zijn bij broers en zussen beide gehechtheidsstijlen
geassocieerd met positieve symptomen (zoals wanen of hallucinaties). Ten tweede laten
de resultaten zien dat BIS gevoeligheid, en niet BAS gevoeligheid, een mediérende rol
speeltin de relatie tussen gehechtheid en psychotische symptomen in allebei de groepen.
Omdat dit de eerste studie is waarin dit verband is onderzocht, zal nader onderzoek
dit moeten bevestigen. In de tussentijd raden we clinici aan om te exploreren hoe de
gehechtheidsstijl en BIS gevoeligheid van patiénten hun psychotische ervaringen en
sociale interacties beinvloeden.

In hoofdstuk vier worden de sociale gevolgen van onveilige gehechtheid bij 119
patiénten met een psychotische stoornis, 128 broers en zussen van patiénten en 66
controlepersonen binnen de GROUP-studie besproken. Er is gekeken naar drie domeinen
van sociaal functioneren: terugtrekking, interpersoonlijk gedrag en pro-sociale activiteiten
over een periode van drie jaar. Onze belangrijkste bevinding is dat gehechtheid in de drie
groepen samenhangt met de mate van sociaal functioneren. Hierbij is het interessant
dat de betrokken domeinen verschillen tussen de groepen. Een tweede bevinding is dat
gehechtheid voorspellend is voor de mate van verandering in sociaal functioneren over
de tijd bij broers en zussen, dit is net niet significant. Deze bevindingen benadrukken het
belang van het behandelen van beperkingen in het sociale functioneren en de relatie met
gehechtheid voor het ontstaan entijdens het verloop van psychotische stoornissen. Vroege
interventies om gehechtheid en sociaal functioneren te verbeteren, kunnen met name
belangrijk zijn voor onveilig gehechte individuen met een verhoogd risico op psychose.

Hierop voortbouwend is de impact van gehechtheid op een breder scala van functioneren
over de tijd onderzocht. Hierbij is bovendien gekeken naar de invioed van sekse hierop.
In hoofdstuk vijf wordt een onderzoek besproken naar de verschillen in gehechtheid
bij mannelijke en vrouwelijke patiénten die waren hersteld van hun eerste psychotische
episode. Ten tweede is onderzocht of er verschillen zijn tussen mannen en vrouwen in
de relatie tussen gehechtheid en verschillende soorten van herstel na 3 maanden en
na 48 maanden. Tot slot is onderzocht of er sekseverschillen zijn in de relatie tussen
gehechtheid en het beloop in symptomatisch, sociaal en persoonlijk herstel over deze
maanden. Deze studie is uitgevoerd bij een subgroep van 299 patiénten binnen de
HAMLETT studie. De eerste bevinding is dat mannelijke en vrouwelijke patiénten niet
verschillen in gehechtheid. Ten tweede is gevonden dat gehechtheid samenhangt met
herstel op verschillende vlakken na 3 maanden follow-up, waarbij geen verschil tussen
mannen en vrouwen is gevonden. Gehechtheid is niet voorspellend voor de mate van
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herstel op de langere termijn, ook al moet hierbij worden opgemerkt dat dit is onderzocht
in een zeer kleine steekproef.

Deel Il: de invloed van jeugdtrauma op psychose

Jeugdtrauma is sterk geassocieerd met psychotische ervaringen. Mensen met een
psychotische stoornis hebben ongeveer drie keer vaker trauma in hun jeugd doorgemaakt
dan mensen in de algemene populatie. In het tweede deel van dit proefschrift willen
we inzicht krijgen in de potenti€le mechanismen die de bekende associatie tussen
jeugdtrauma en psychose verklaren. Daarnaast onderzoeken we de associatie tussen
jeugdtrauma en de hoge prevalentie van tabaksgebruik bij psychose.

In hoofdstuk zes is onderzocht of zelfstoornissen en negatieve zelfschema’s een
mediérende rol spelen in het verband tussen twee soorten jeugdtrauma (misbruik en
verwaarlozing) en psychotische ervaringen. Dit hebben we onderzocht in 110 patiénten
met psychose, 120 broers en zussen van patiénten en 48 controlepersonen binnen de
GROUP-studie. Samengevat blijkt er sprake van verschillende mediatie patronen in de
drie groepen. Onze resultaten bevestigen dat negatieve zelfschema's en zelfstoornissen
een mediérende rol spelen in het verband tussen jeugdtrauma en psychotische ervaringen
bij mensen met een verschillende kwetsbaarheid voor het ontwikkelen van een psychose.
Het lijkt daarom belangrijk om in de behandeling van patiénten met een psychose
aandacht te besteden aan deze mogelijk onderliggende verklaringsmechanismen.

In hoofdstuk zeven is onderzocht of jeugdtrauma gerelateerd is aan het risico om te gaan
roken. Dit verband is onderzocht in 760 patiénten met psychose, 991 broers en zussen
van patiénten en 491 controlepersonen binnen de GROUP-studie. Het doormaken van
jeugdtrauma blijkt gerelateerd te zijn aan het risico om te gaan roken bij zowel patiénten
als bij controlepersonen. Dit verband blijkt met name gedreven door cannabisgebruik.
Deze bevindingen suggereren dus dat het verband tussen jeugdtrauma en roken
grotendeels wordt verklaard door cannabis gebruik. In de behandeling van jeugdtrauma
of roken moet dan ook aandacht worden gegeven aan mogelijk cannabisgebruik.

Samengevat: onveilige gehechtheid en jeugdtrauma komen vaak voor bij patiénten met
een psychotische stoornis. Beide constructen hebben een zeer brede en diepgaande
invloed. De resultaten van dit proefschrift benadrukken het belang van aandacht voor
gehechtheid, jeugdtrauma en gerelateerde factoren bij mensen met een psychose en bij
individuen met een verhoogde kwetsbaarheid hiertoe. Toekomstige longitudinale studies
zijn nodig om te onderzoeken in hoeverre onderliggende factoren, zoals verstoringen in
het basale zelfgevoel, BIS-gevoeligheid en negatieve zelfschema’s, met elkaar verweven
zijn. Wij pleiten voor relationeel denken in de behandeling van patiénten met een
psychose of een verhoogd risico daartoe, waarbij we de diepgaande invloed van vroege
levenservaringen op de levensloop benadrukken.
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