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Discussion

Background
According to the vulnerability-stress model, stressors trigger psychological symptoms in 
people with vulnerability for psychopathology. This thesis found further support for inter-
actions between certain environmental risk factors and vulnerability factors for psychosis. 
Vulnerability factors studied included familial risk, impaired social cognition, insecure 
attachment styles, (certain) personality traits and subjective well-being. Environmental risk 
factors studied were childhood trauma and adult life events.

Main findings concerning Aim 1. Clarifying interactions of vulnerability- 
and environmental factors on outcome
In Chapter 2 I studied the association between attachment and social cognition in people 
with different familial liability for psychosis. Findings suggest that patients both experience 
higher levels of insecure attachment as well as lower cognitive and affective Theory of 
Mind compared to their siblings and healthy controls. Moreover, attachment and ToM were 
associated in patients, suggesting a U-shaped association between avoidant attachment 
and affective ToM, and a negative linear association between anxious attachment and 
higher-order cognitive ToM, even whilst controlling for sex, IQ, mental symptoms, and 
childhood trauma. This suggests that higher avoidant attachment may aid affective ToM 
in patients. These findings underscore the clinically relevant deleterious effects anxious 
attachment may have on ToM performance in patients. Taken together, this chapter 
demonstrates that adult attachment styles are associated with social cognition in people 
with psychotic disorders. 
In Chapter 3, I described the predictive value of childhood trauma on adult life events 
in people with psychotic disorders by using a longitudinal design. Findings suggest that 
childhood abuse predicts the experience of negative adult life events. Moreover, part of 
this effect is mediated by the personality trait openness to experiences, suggesting that 
childhood trauma increases chances of re-victimization partly via shaping traits. This 
demonstrates that environmental factors in childhood may have a lasting deleterious effect 
on the individual.
In Chapter 4, with use of ESM, I investigated whether subjective well-being as measured 
with the SWN-20 is associated with momentary affective states in people with different 
liability for psychosis. Findings suggest that momentary negative affect is associated 
with lower subjective well-being, and momentary positive affect with higher well-being, 
independent of psychosis liability. This suggests that momentary affective states relate to 
trait subjective well-being in a similar manner accross the psychosis spectrum. Therefore, 
the SWN-20 may be considered an ecologically valid and easy to use tool for measuring 
subjective well-being.
In Chapter 5, the predictive value of the vulnerability-stress model on paranoid ideation 
was studied. It was investigated whether experiencing recent negative life events (RLES) 
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would increase paranoid ideation and whether this association would be moderated 
by familial vulnerability to psychosis and mediated by affective stress-sensitivity. The 
effect of RLES on paranoia was partly mediated by affective stress-sensitivity, and this 
mediation was not conditional on vulnerability for psychosis. Findings thus indicate 
that RLES sensitize towards experiencing higher affective stress-sensitivity as well as 
psychotic symptoms. Life events may sensitize towards paranoia and stress in a similar 
manner across the psychosis-spectrum. Addressing cognitive and affective mechanisms 
underlying stress-reactivity in people that have recently experienced negative life events 
may help in preventing paranoid reactivity to daily life events. 

Main findings concerning Aim 2. Increasing resilience: effectiveness of 
cognitive behavioural approaches to psychosis
In Chapter 6 I described a randomized controlled trial conducted with use of experience 
sampling in order to gain more insight in the working mechanisms of MCT. Findings suggest 
that although paranoid ideation did not decrease significantly in the MCT compared to 
occupational therapy, the momentary association between negative affect and paranoid 
ideation (psychotic reactivity) was lower in the MCT condition after treatment compared to 
pre-treatment, and higher in the control condition therapy group after treatment compared 
to pre-treatment, possibly suggesting a first step in breaking down the negative cycle 
between negative affect and paranoid ideation in the MCT condition. 
In Chapter 7 I described a randomized controlled trial conducted on the effectiveness of 
CBT-sa in decreasing social withdrawal in early psychosis patients. Findings suggest that 
negative symptoms decreased trend-significantly after treatment in the CBT-sa compared 
to TAU (standard treatment). However, patients in both conditions showed a marked 
improvement in negative symptoms, suggesting that TAU was already quite effective in 
socially activating patients. 

General discussion

This thesis investigated the interactions between different environmental- and vulnerability 
factors on the road to psychosis and tested the explanatory value of the vulnerability-
stress model for psychotic symptoms. Findings suggest multiple pathways and interactions 
between factors underlying psychosis. I will now discuss our findings in relation to the 
vulnerability-stress model and other models that may explain the underlying working 
mechanisms of psychotic symptoms. Then, I will discuss the clinical implications of our 
findings.

Developmental pathway to psychosis: becoming vulnerable after 
multiple hits
Recently, a comprehensive model adjunct to the vulnerability-stress model was proposed 
[1]. It states that the development of psychosis is driven by a familial vulnerability that 
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interacts with multiple environmental risk- and vulnerability factors that occur at key periods 
of neurodevelopment. Factors explicated in this model include lowered prenatal vitamin D 
exposure, viral infections, smoking, intelligence quotient, social cognition, cannabis use, 
social defeat, nutrition and childhood trauma. I propose a model adjunct to this model 
(Figure 1) were I illustrate interactions between different environmental- and vulnerability 
factors I investigated on the road to psychosis. 
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Figure 1 Vulnerabilities and environmental stressors on the pathway toward psychosis
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Vulnerability to psychosis: innate and acquired
The central point of the vulnerability-stress hypothesis is that vulnerability for stress interacts 
with environmental stressors in predicting psychotic vulnerability for psychosis. One 
mechanism that explains the effect of these stressors on the individual is the impact they 
exert on brain areas that regulate the stress-response, and especially the hypothalamic-
pituitary-adrenal axis (HPA-axis). The HPA-axis plays a central role in emotion regulation 
and interacts with the hippocampus in dopaminergic processes. Over-activation of 
these circuits in turn may lead to psychotic symptoms [2,3]. Findings from our study on 
experiencing recent life events indeed suggest that RLES exert a substantial influence 
on the individual in terms of experiencing psychiatric symptoms such as higher stress 
sensitivity and psychotic symptoms. Our study suggests that this effect is comparable 
in magnitude across the psychosis spectrum. This is also explicated in the Traumagenic 
Neurodevelopmental model (TN) of Read et al. [4] that suggests that the neurological and 
biochemical abnormalities found in schizophrenia may in some individuals be caused by 
childhood trauma instead of reflecting an innate vulnerability. 
Findings from a recent network analysis on pathways to psychosis suggests that childhood 
trauma may lead to psychosis through a pathway of heightened emotional distress, 
as predicted by the TN model [5,6]. These findings are suggestive for a central role of 
emotional dysregulation on the pathway to psychosis which (indirectly) explains some 
of the results found in this thesis. The higher incidence of childhood trauma we found in 
patients (Chapter 5), may partly explain higher levels of insecure attachment found in the 
same population (Chapter 2). Childhood abuse may facilitate the development of insecure 
attachment styles partly via the formulation of negative schemata, as well as via emotional 
dysregulation [7]. Also, the correlation between childhood abuse and neuroticism as found 
in psychotic patients (Chapter 3), may indicate a pathway from abuse to neuroticism via 
emotional dysregulation.
In the studies described in this thesis I found support for a strong role for negative affect 
in predicting numerous symptoms. Negative affect appeared to be a major predictor 
of paranoia in our early psychosis group that participated in the MCT-trial (Chapter 6). 
Also, affective stress-sensitivity (operationalized as the negative affective response to 
perceived stress) seemed to partly mediate the relation between RLES and paranoia 
(Chapter 5). This result supports the notion of the ‘threat-anticipation model’ that affect has 
a central role in predicting paranoia [8,9]. In line, affective processes may partly explain 
findings of Chapter 2 regarding the association between ToM and insecure attachment 
styles. It has been suggested that affective dysregulation inherent in insecure attachment 
styles, combined with cognitive biases and aberrant salience, may lead to paranoia in 
individuals with a psychosis susceptibility [10,11]. Anxious attachment, an emotion-
regulation strategy characterized by high separation anxiety and dependence, predicted 
diminished ToM in patients in our study. We also found that avoidant attachment showed 
u-shaped associations with social cognition. I tentatively suggest that this may be a result 
of affective down-regulation in individuals with higher levels of avoidant attachment that 
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diminishes emotional interference in performing social cognition tasks, in line with findings 
in individuals with borderline personality disorder [12]. 
Another model that may explain some findings in this thesis is the social defeat hypothesis 
that states that certain environmental stressors may lead to a feeling of an ‘outsider status’ 
[13,14]. Social defeat has been found to be associated with dopaminergic responses 
[15,16]. Also it was found to be a mediator between childhood trauma and psychosis [17]. 
Social defeat may partly explain the link between childhood trauma and recent life events 
as found in this thesis, as defeatist beliefs are likely to impact on one’s ability to experience 
or even construct a benign environment.

Clinical findings and implications: Focus on Resilience factors
The original vulnerability-stress models as proposed by Zubin and Spring [18], has led 
to an increase in studies identifying individual and contextual vulnerabilities as well as 
resilience factors for psychosis. One approach to heighten resilience is by targeting 
vulnerabilities for the rise of psychotic symptoms. Results found in this thesis suggest 
that negative affect and affective processes are important predictors of paranoia, in line 
with the threat anticipation model of Freeman et al. [9] that has a central role of affect in 
the development of paranoia. The MCT approach focusses on the predictive value of 
depressive thoughts on paranoia adjunct to addressing cognitive biases and negative self-
esteem. Our MCT study (Chapter 6) found a diminished association between negative 
affect and paranoia in the MCT condition, suggesting a first step in alleviating symptoms 
by addressing these vulnerability factors. However, the intervention had no direct effect 
on paranoia or on underlying mechanisms as operationalized as cognitive biases. These 
findings are in line with earlier meta-analyses suggesting that interventions that directly 
target psychotic symptoms [19], as well as underlying vulnerabilities such as stress [20] 

or cognitive biases [21], only show small effects. Also, negative affect is no direct target 
in the MCT, as the working mechanism of the intervention is on metacognitions, not on 
directly alleviating negative affect. Yet, findings from Chapter 4 suggest that affect is 
associated with subjective wellbeing, which in turn is found to impact treatment adherence 
and outcome [22,23]. As such, targeting affective processes may aid wellbeing and in turn 
may increase resilience to mental health problems. 
In Chapter 7, our CBTsa trial showed that in both TAU and the intervention group, patients 
recovered on a functional and symptom-level, suggesting that the care as provided in 
the early psychosis intervention treatment program is already effective in diminishing 
social withdrawal. However, we found a small, trend-significant effect of social activation 
on negative symptoms above TAU. One point to raise is whether another or more 
intensified intervention focussed on symptom change can achieve clinically meaningful 
changes above TAU on social withdrawal, given the high standard of psychosis care in 
the Netherlands. Standard early psychosis care already targets numerous vulnerability 
factors for psychosis: it focuses on social reintegration, which stimulates patients to 
become socially active which in turn gives them opportunities to engage in social contact 
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and experience corrective social experiences. These corrective experiences may implicitly 
also challenge underlying negative schemata on self and others, diminishing content for 
paranoid or defeatist beliefs. Also, social reintegration may facilitate a benign environment 
in which odds of experiencing negative life events may be diminished. As we found in 
Chapter 5, RLES are associated with poorer outcome partly via increased stress sensitivity, 
thus one can argue that social reintegration may serve as a means to decrease stress via 
decreasing odds of major and minor life hassles. Moreover, Chapter 3 suggests that in 
people that experienced childhood trauma, there are higher odds of experiencing RLES 
later in life, suggestive for a propensity to experience negative events in the individual, that 
may well be countered by social (re-) integration and support. In line, stimulating patients 
in engaging in pleasurable activities may also increase the odds of experiencing positive 
life events which may further help in recovering- and buffering from mental problems [24]. 
Although effectiveness of psychological treatments to psychosis only show modest 
effects above TAU, the experience of psychosis is a great burden on the individual 
making research on prevention programmes relevant. Therefore, the clinical approach to 
psychosis emphasises early intervention by focussing on people at ultra-high risk (UHR) of 
developing psychosis. Findings suggest that treatment of UHR is effective in reducing odds 
of transition to full-blown psychosis [25] as well as proved to be cost-effective [26]. Based 
on these findings and based on the potential therapeutic impact of social interaction and 
-activities, our department has participated in an RCT on the effectiveness of Acceptance 
and Commitment Therapy (ACT) in people with an early psychosis or an UHR-state. ACT 
aims to help patients adopt a different stance towards their symptoms, thereby indirectly 
regulating their (distressed) response to symptoms. More importantly, it may help patients 
to increase resilience by formulating and pursuing life goals [27-30]. To further increase 
treatment adherence and generalizability of clinical intervention to daily life settings, future 
interventions can explore usefulness of electronic devises and apps to explore moment-
to-moment associations in the patient and intervene via these devises or apps on these 
associations. 

Limitations and strengths 

Although the specific limitations of each study were discussed in the relevant chapters, 
some general limitations of this thesis should be mentioned. Several studies described 
in this thesis include a relatively high-functioning, predominantly white cohort (GROUP), 
thereby limiting generalizability of results. 
Childhood trauma, life events, as well as attachment styles were measured by means 
of a self-report questionnaire, thereby possibly victim to recall bias in all status groups, 
as well as illness related processes in patients. Also, the measures solely included 
(self-reported) psychological symptoms. For a better understanding of psychobiological 
processes, biological correlates of stress responses should be included in studies on 
stress-sensitivity. Anti-psychotic medication was measured by self-reported dosages of 
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medication, but not cross-referenced with blood serum levels although anti-psychotic 
medication was an important potential confounder in many of our studies. Furthermore, 
most studies employed a single-measure approach, limiting validity of the data. Also, both 
our clinical trials suffered from attrition and a small sample size, decreasing power and 
potentially impacting generalizability of the results. Furthermore, protocols as employed 
by both trials seemed too short to have a strong or enduring effect on symptoms. In this 
thesis I have found support for earlier findings in well-known paradigms of psychosis, 
and one may comment that findings are not ground-breaking. However, replication is an 
important priority, moreover we were able to conduct several studies across the psychosis 
spectrum thereby circumventing confounding illness related factors. Also, several studies 
employed experience sampling as an ecologically valid and powerful tool to clarify in-
the-moment associations thereby increasing our knowledge on working mechanisms of 
both treatment (Chapter 6) and environmental stressors (Chapter 5) on symptoms. Lastly, 
some studies focused on recent life events as a (co-dependent) environmental stressor, 
thereby increasing our understanding of this understudied factor for psychosis. 
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