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Summary 
The objective of  the present thesis was to examine the role of  childhood abuse 
and cannabis use on transition to psychosis and other clinical and functional 
outcome measures in individuals at ultra-high risk (UHR) for psychosis. 

The effect of childhood abuse and cannabis use on 
transition to psychosis in the UHR stage 
In chapter 2 the prevalence of  childhood abuse among UHR individuals was 
investigated. Using meta-analytical techniques, we demonstrated that 87% of  the 
UHR population had experienced at least one adverse event before the age of  17 
(mean=87%; 95% CI= 77% to 93%) – a prevalence rate significantly higher than 
that within the general population (43% to 60%) [1, 2]. This 87% is comparable to 
the reported prevalence rate of  85% in patients diagnosed with schizophrenia [3]. 
Chapter 2 also revealed that the prevalence of  recent life-events was significantly 
lower in UHR individuals compared to controls. By an attempt to cope with the 
emerging subclinical psychotic symptoms, it might be that a large part of  UHR 
individuals tend to withdraw from the social environment. Social withdrawal, 
while predictive of  transition in UHR samples [4], may in fact result in a reduced 
number of  recent life events.

Irrespective of  the high prevalence rate of  childhood abuse in UHR populations, 
before the writing of  this thesis only two studies with partly overlapping samples 
had tried to examine whether traumatic events during childhood also contributed 
to psychosis risk. Both studies showed a small but significant increase in transition 
rate in a subsample with a history of  sexual abuse. In chapter 5, 6, and 7 we 
therefore evaluated whether traumatic events during childhood contributed to 
psychosis risk in three independent UHR cohorts. The effect of  adverse events 
in childhood on transition risk seemed subtle, and significant only in one of  the 
three studies. In this latter study, a history of  emotional abuse accounted for 
most of  the effect. Interestingly, in clinical samples, strong associations have been 
found between childhood adversity and a range of  psychopathology, which led us 
to hypothesize that the negative impact of  childhood adversity may be found in 
outcomes broader than transition alone (see heading: The effect of  childhood abuse on 
other outcomes than transition to psychosis in the UHR stage).

Another environmental factor that has been found highly prevalent in UHR 
samples is the use of  cannabis. We examined its effect on transition risk in a 
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meta-analysis, reported in chapter 3. Interestingly, our meta-analysis showed 
that cannabis use significantly increases the odds for a transition only when 
there is abuse or dependence, as defined by DSM-IV criteria (OR = 1.75, 95% 
CI =1.135 to 2.710).

Psychological treatments to prevent transition to 
psychosis in the UHR stage
Part of  the participants mentioned above also took part in an intervention study 
that aimed to prevent transition to psychosis. In previous work of  our group, it 
was demonstrated that when cognitive behavioral therapy (CBT) is offered in 
the UHR stage, the risk of  transition to psychosis could be reduced by 50% at 
18-months follow-up [5]. In chapter 4 we demonstrated that this reduced risk 
persisted at 4-year follow-up, suggesting that transition to psychosis might not 
only be postponed but may even be prevented with CBT in some UHR patients. 
Arguably, prevention of  psychosis is of  utmost clinical importance, confirmed 
by our findings that UHR individuals who transitioned to psychosis during 
the follow-up period had worse social functional outcome at 4-year follow-up 
compared to those who did not. 

The effect of childhood abuse on other outcomes than 
transition to psychosis in the UHR stage
In only one of  the three previous discussed UHR cohorts we found a positive effect 
of  childhood abuse on transition to psychosis. Although the focus of  research 
concerning outcome in the UHR stage has predominantly been on transition to 
psychosis, the UHR stage may lead to other psychopathological outcomes [6, 7]. 
Therefore, we also examined whether childhood abuse would be associated with 
other outcomes in the UHR stage apart from psychosis. In chapter 5 and 6 we 
demonstrated that a history of  childhood abuse was associated with the severity 
of  subclinical positive symptoms, general symptoms, anxiety, depression and 
lower levels of  global functioning at follow-up. These findings led to the question 
whether childhood abuse would also increase the risk for DSM-IV diagnoses [8] 
at follow-up. In a large European cohort (chapter 7) a history of  childhood abuse 
was positively associated with major depressive disorder, social anxiety disorder, 
panic disorder and post-traumatic stress disorder (PTSD). 

The harmful effects of  childhood abuse are not only reflected in more 
psychopathological symptoms and impaired functioning, but also in economic 
costs. For instance, previous research showed that compared to women who 
did not report sexual abuse, those with a history of  sexual abuse had median 
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annual health care costs that were $245 higher [9]. Interestingly, also in the UHR 
population more severe childhood abuse was related to higher health care costs at 
4-year follow-up (chapter 5). For all the separate domains of  childhood abuse, 
apart from physical neglect, excess  health care costs were reported for those with 
a history of  severe childhood abuse.

Conclusions
1.  Childhood abuse is significantly more prevalent in UHR individuals compared 

to the general population (chapter 2). 
2.  The prevalence of  recent life events is significantly lower in UHR individuals 

than in the general population (chapter 2).  
3.  Childhood abuse is a pluripotent risk factor for a range of  adverse mental 

health outcomes. Positive associations were found for psychosis, depression, 
anxiety, and lower levels of  global functioning in UHR individuals (chapter 5, 
6 and 7).

4.  Childhood abuse leads to excess health care costs in adulthood in the UHR 
population (chapter 5).

5.  Cannabis abuse or dependence defined by DSM-IV criteria increases the risk 
of  transition to psychosis in UHR individuals (chapter 3). 

6.  Cognitive behavioral therapy aimed at the prevention of  psychosis in UHR 
individuals significantly reduces the risk for transition to psychosis (chapter 4).

Discussion
Risk factors of transition to psychosis in the UHR stage
In this thesis, we examined whether the environmental factors that have been 
established as important contributors to the development of  psychotic disorders 
in retrospective studies, also directly contribute to increased psychosis risk in the 
Ultra High Risk stage. In two UHR samples a history of  childhood abuse was not 
predictive of  transition to psychosis. In a third large European cohort, a history 
of  emotional abuse significantly increased the risk of  transition to psychosis. 
Statistical power could explain these differences, and an effect could probably 
only be detected in a large sample. The results of  our most recent large cohort 
are in agreement with population based studies [10] and with clinical samples 
[11, 12]. Although these findings should be replicated in independent UHR 
samples for validation, findings to date point to an association between a history 
of  childhood abuse and a marginally increased risk for psychosis in the UHR 
stage [12, 13]. In contrast to findings in clinical samples [14], examination of  the 
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experience of  more recent adverse events revealed no evidence for an increased 
risk for transition to psychosis in the UHR stage. However, prospective studies 
on recent life events in the UHR population are limited and more research is 
needed. 

In agreement with research in clinical populations [15, 16] cannabis abuse 
or dependence defined by DSM-IV criteria significantly increased the risk of  
transition to psychosis in the UHR stage. However, a discussion arose after 
publication of  our findings. The correspondence letter, that was published 
after our meta-analysis came out [17], indicates the relevance of  our findings. 
Rentzsch, Koller and Kronenberg [17] argued that the interpretation of  our 
findings was too firmly. In our reply letter [18], we agreed with the authors that 
there remain questions to be answered and that the relationship between cannabis 
use and psychosis is in need for further examination. It should be noted that 
childhood abuse and cannabis use do not solely predict the onset of  psychosis. 
The development of  psychotic disorders is dependent on other co-occurring 
or interacting risk factors. For example, the effect of  environment-environment 
interactions (E x E) should be taken into account. There is some evidence for 
an interaction effect between childhood abuse and cannabis use in the onset 
of  psychosis [19-21]. Also, previous studies showed that a combination of  both 
childhood abuse and adverse events in adulthood might particularly increase the 
onset for psychosis [22]. 

Childhood abuse and psychosis versus other mental health 
outcomes in the UHR stage
In three unique UHR cohorts it was demonstrated that the experience of  
childhood abuse affects other psychopathological outcomes in the UHR 
stage, apart from transition to psychosis. This is in congruence with general 
population- and clinical studies, showing that childhood abuse is associated with 
the development of  PTSD, anxiety, depression and drug and alcohol abuse [23, 
24]. These findings suggest that childhood abuse is a non-specific risk factor for 
various psychiatric outcomes. As previous research has suggested, these various 
outcomes of  childhood abuse might be dependent on several factors of  the abuse 
[24]. For instance, specific features of  the abuse like the age when the abuse 
occurred, the severity of  the abuse, and type of  abuse might affect the outcome 
[24]. Evidence for this hypothesis stems from research showing that the timing 
when the abuse occurred seems to affect the stress-reactivity system in the brain 
differently, dependent on the age (i.e. maturation of  the brain) when the abuse 
occurred. For instance, sexual abuse between 3 and 5 years of  age may specifically 
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affect hippocampal volume, while sexual abuse between 9 and 10 years of  age 
may affect the corpus callosum. For individuals between 14 and 16 years of  
age the prefrontal cortex may be particularly affected [24]. Additionally, other 
factors like genetic susceptibility for mental disorders and protective factors might 
also importantly influence the outcome of  childhood abuse [24]. For instance, 
in search for protective factors research has focused on traits that contribute 
to resilience, since level of  resilience may affect how someone will react to an 
adverse event. Protective factors like a stable family environment or supportive 
peer relationships might positively alter the outcome of  adverse events [25]. 

Methodological considerations
For each of  the studies in this thesis, specific limitations have been discussed in the 
corresponding chapters. There are some general limitations that will be discussed 
here. First, a limitation of  this thesis was the measurement of  childhood abuse. 
The childhood abuse questionnaires that were used did not assess specific details 
of  the abuse like the age when the traumatic event occurred, impact and/or 
distress of  the abuse or information on the perpetrator. Also, no information on 
intention to harm of  the abuse was assessed. Because these specific details on 
childhood abuse may have important implications in the relation with psychosis 
[26, 27], future research should incorporate these details. Second, childhood abuse 
was assessed by means of  retrospective self-report questionnaires. A limitation of  
using self-report questionnaires is that it is subjective to recall bias. Although 
retrospective self-report questionnaires are considered reliable [28], we cannot 
completely exclude the possible influence of  recall bias. In the large-scale studies 
that were used in this thesis, it was not feasible to use more elaborate childhood 
abuse measurements. Third, the sample sizes of  some of  the included studies 
were relatively small. However, this is inherent to research with rare populations 
and it should be noted that we used one of  the largest UHR samples to date. Still, 
our findings should be interpreted cautiously and should be replicated in larger 
study samples for validation. Fourth, we did not investigate interaction effects of  
multiple environmental (E x E) risk factors in relation to psychosis. 

Clinical implications 
As we have demonstrated in chapter 4, the risk of  a first episode of  psychosis 
could be reduced by 50% at 4-year follow-up when CBT is offered in the UHR 
stage [29]. Although the CBT intervention described in chapter 4 mainly focuses 
on the experience of  subclinical psychotic symptoms, it is not unlikely that the 
severity of  depression and anxiety declines and that social functioning improves 
as an effect of  the CBT. Therefore, CBT should be easily available in clinical 
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settings for individuals experiencing these subclinical psychotic symptoms. Since 
87% of  UHR individuals have experienced a traumatic event during childhood, 
psychological treatment should also focus on these events. Additionally, treatment 
should focus on awareness of  the negative effects of  cannabis use in the UHR 
population. 

The high prevalence of  childhood abuse in UHR populations indicates that 
abusive events during childhood should be assessed systematically in clinical 
settings. Also, when indicated, trauma treatment should be offered. Although 
previous research showed that PTSD and psychotic disorders often co-occur, 
trauma treatment is not standard care for patients with psychotic disorders [30, 
31]. However, as the study of  van den Berg et al. (2015) showed [32], trauma 
treatment is safe and effective in this group. In addition, in another report the 
authors demonstrated that individuals receiving trauma-focused therapy did not 
experience exacerbation of  psychotic symptoms or PTSD symptoms, and they 
were less likely to be subject of  re-victimization [33].  

Transdiagnostic staging
For many years the classification of  mental disorders according to the Diagnostic 
and Statistical Manual (DSM) [8] has been key practice in clinical and research 
settings. This is useful because it gives guidance to evidence based treatments for 
the specific psychiatric disorders. However, co morbidity of  psychiatric disorders is 
the rule rather than exception. It is not unusual that help seeking individuals meet 
criteria for two or even three DSM-IV disorders [34]. The classification of  mental 
disorders has been challenged by a dimensional approach of  psychopathology. 
For example, as previous research has suggested [35], there might be three 
higher order psychopathology structures that underlie mental disorders; one 
internalizing dimension (leading to anxiety, depression), one externalizing 
dimension (leading to substance abuse, anti-social disorder) and one thought 
disorder dimension (leading to psychosis). Interestingly, one overlapping factor 
may be associated with all three symptom dimensions: the psychopathology factor 
(p-factor) [35]. This general p-factor means there is more evidence for a big fuzzy 
set of  psychopathology, than for the existence of  separate independent disorders. 
As in intelligence factor analysis distinguishes between verbal intelligence and 
performance intelligence, most variance is explained by a general factor of  
intelligence (g-factor). Specific factors in psychopathology are the internalizing, 
externalizing and psychosis dimensions. But also here most variance is explained 
by a psychopathology factor (p-factor) [35].
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In psychosis research, dimensional or continuum models have also been proposed. 
These models are based on that psychotic symptoms are not solely present in 
psychotic patients, but that these symptoms are also common and often transitory 
in non-clinical samples [36]. These symptoms could become problematic when 
individuals are exposed to additional environmental stressors, for example 
urbanicity or traumatic events [36]. In light of  the dimensional model, it is 
understandable that childhood abuse is associated with a range of  psychopathology 
in the UHR stage. When individuals move further on the continuum, it is likely 
that they experience more symptoms. These symptoms often co-occur and amplify 
each other. Environmental stressors like childhood abuse or cannabis use might 
push someone further on the continuum, and subsequently aggravate psychotic 
symptoms.

Although the UHR stage has been originally developed to identify individuals at 
imminent risk for psychosis [37], the UHR stage has various psychopathological 
and functional outcomes apart from psychosis [6, 7]. As it has recently been 
suggested, the UHR stage should be considered a transdiagnostic stage [38]. 
In other words, the UHR stage is a risk stage for overall distress, functional 
impairment and psychopathology and the focus should therefore be broader 
than psychosis outcome. The presence of  subclinical psychotic symptoms 
also influences other clinical symptoms. For instance, a study in patients with 
depressive disorder showed that the presence of  subclinical psychotic symptoms 
was related to more depression over time, non-remission and relapse of  depression 
[39]. A transdiagnostic staging approach implies that psychological treatment 
should target a combination of  these psychopathological symptoms and social 
functioning.  

Future directions
In future research, the experience of  childhood abuse should be assessed in 
more detail. As described above, additional information of  the abuse might give 
more insight into the relationship between abuse and psychosis. For instance, the 
hypothesis that in particular adverse events with intention to harm might lead to 
psychosis [27] should be further explored in future research. But in order to do 
this, we need more elaborate trauma assessments than the questionnaires that 
were used in this thesis. 

However, apart from the effect of  childhood abuse on psychopathology, it is 
equally important to further examine factors that might buffer the negative effects 
of  childhood abuse. Protective factors in the relation between childhood abuse 
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and psychosis have not received much attention yet. A recent review showed that 
there is only one study to date on protective factors in psychosis research [40]. 
This study found that social support might positively affect psychosis outcome, but 
this was only apparent for women [41]. Protective factors might have important 
clinical implications, for instance by means of  improving resilience in those with 
a history of  childhood abuse.  

As previously described, a categorical approach of  mental disorders has several 
limitations. In these categorical approaches, mental disorders are considered as 
separate trajectories (i.e. mild depressive symptoms will to lead to major depressive 
disorder). With the help of  network analyses, it has become apparent that symptoms 
may not be expressions of  one underlying latent disorder (e.g. major depression), 
but that symptoms are expressions of  complex networks [42]. In other words, 
symptoms might be causally connected in complex network systems instead of  
that symptoms are expressions of  discrete mental disorders. Because the UHR 
stage is characterized by the presence of  various psychopathological symptoms, 
network analyses might have important implications in better prediction of  
clinical outcome in this stage.

Conclusions
The findings described in this thesis show that childhood abuse is very common 
in the UHR stage of  psychosis. As previous research showed, the UHR stage 
indicates an increased risk for developing psychosis [37], but it is also a risk stage 
for other outcomes [6]. This thesis shows that childhood abuse might be an 
important risk factor for developing various psychopathology, impaired global 
functioning and excess health care costs in the UHR stage. Because in particular 
the combination of  a history of  childhood abuse and the presence of  psychotic 
symptoms seems a precursor for severe and complex psychopathology [43], it is 
warranted to screen for UHR status and childhood abuse in mental health care 
settings.
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